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THE ESIE CANAL FBOBLEM. 

In the course of a masterly review of the report of 
the Special Committee on Canals, Governor Roosevelt 
strongly indorses the recommendation of the committee 
that the Erie Canal be enlarged to accommodate boats 
of 1,000 tons burden, and that tlie improvement be 
pushed to completion at a cost of $62,000,000. The 
text of the report has reached us too late for insertion 
in the present issue; but we hope to publish a full di- 
gest with maps and illustrations in next week's issue of 
the Supplement. 

The first question to be considered by the committee 
was, necessarily, whether the canal should be l^ept or 
abandoned — whether the financial condition of ex- 
isting canals elsewhere warranted any further effort to 
operate the Erie Canal either in its present condition 
or after the proper enlargements had been made. 
This question is answered strongly in the affirmative 
in the report of Mr. F. S. Witherbee, who, after a per- 
sonal investigation of the European systems, finds 
that there has been a steady development in the num- 
ber and size, equipment and receipts of the canal sys- 
tems in the great industrial centers, and that it has been 
found desirable to maintain the development of the 
canals in spite of the rapid development of the rail- 
roads. It has been urged that although this may be 
true under European conditions, tiie remarkable 
economy realized in the operation of American rail- 
roads renders successful competition by canals impos- 
sible. To this the committee reply that although this 
may be true of a canal of small capacity like the pres- 
ent Erie Canal, or the improved canal contemplated 
by the scheme of 1895, the conditions would be so far 
reversed, if the canal were enlarged to accommodate 
boats of 1,000 tons burden, that freight could be trans- 
ported from Buffalo to New York for about one-third 
of the cost of rail. 

Having decided that the canals ought not to be 
abandoned, three alternative plans presented them- 
selves for consideration : 1. To complete them on the 
lines proposed in 1895. 2. To make them ship canals 
capable of accommodating ocean-going vessels. 8. To 
adopt an intermediate course. 

1. Scheme op 1895. — The plan of 1895, familiarly 
known as the Aldrich plan,, provided for deepen- 
ing the canal from 7 feet to 9 feet, enlarging the 
locks to accommodate boats of 450 tons burden ; pro- 
viding a single pneumatic or other mechanical lift at 
Cohoes and Loekport, as illustrated on the first page of 
this issue, and making changes at important points in 
the location of the canal. The estimated cost of this 
project is $81,161,645. The commission is of the opiriion 
that this plan " is at best a temporary makeshift," and 
that were it carried out, it is certain that the benefits 
resulting would not justify the heavy outlay. 

3. Ship Canals. — The committee considers that a 
ship canal is "a proper subject for consideration by 
the Federal Government, but not by the State of New 
York." They have seen various statements placing 
its cost at from $125,000,000 to three times that sum, 
and none of these estimates is based on da-ta suf- 
ficiently accurate to justify careful examination. The 
object of a ship canal is to enable a ship to load at 
Chicago and not uncover its hatches until it reaches 
London or Liverpool. To do this the vessel must be 
built to withstand Atlantic storms, and such a vessel 
costs $71 per ton of its carrying capacity ; vessels of the 
lighter construction suitable to the lakes cost about 
$36 per ton ; while a canal fleet of the kind proposed 
by the committee, with a combined cargo capacity of 
3,900 tons, would cost only $7.31 per ton. Hence the 
committee very justly conclude that the economics of 
the situation call for the three existing types of vessel 
(ocean, lake and canal) with a change of cargo at 
Buffalo and New York ; or the use of 1,000-ton canal 
boats going direct from lake ports to New York and 
there transferring their cargo to ocean steamers. 

3. The Scheme Proposed. — There remains the 
third course, which is to determine upon the size of 
boat which will give the best economic results, and en- 
lai-ge the canal and the locks to accommodate it. 
After a careful consideiatioii of the question in all its 
bearings, the Committee recommend practically the 



construction of a new canal from Lake Erie to the 
Hudson River, following the present canal for about 
two-thirds of the distance and new rojites for the re- 
maining distance, and utilizing as far as possible 
the existing structures and canals. The proposed 
canal, compared with the present canal, will be 13 
feet deep, 75 feet wide at the bottom and 122 feet 
wide at the surface, as against a depth of 9 feet, a bot- 
tom width of 49 feet and a surface width of 73 feet. 
It will accommodate boats 150 feet in length, 25 feet in 
width and 10 feet in draught, capable of carrying 1,000 
tons ol freight. Such a canal would have a capacity 
of 20,000,000 tons per annum, and on that tonnage the 
saving as conjpared with the present canal would be 
$12,200,000 per annum. It could transport freight at 
one-third the cost of transportation by rail, and as 
compared with the lowest rail rate ever quoted across 
the State of New York, the saving on a tonnage of 
20,000,000 would be nearly $18,000,000 per annum. 

Since the completion of this project will call for the 
expenditure of over $60 000,000, the question arises as 
to whether the benefits to be gained are commensurate 
with such a heavy outlay. The answer is that they 
are not only commensurate, but greatly in excess of the 
cost; for the issue at stake is not merely the commercial 
prosperity of the State at large and the Port of New 
York in particular, but it is a question as to whether 
the great and enormously valuable wheat-carrying 
trade of the West shall be retained in the United 
States or drift over the border into the hands of the 
Canadians. The last link in the chain of improve- 
ments by locks and canals of the St. Lawrence River 
ha? just been completed, with the result that vessels 
355 feet long, of 12 to 14 feet draught and 2,300 tons 
capacity, can now pass from the lakes to Montreal. 
Chicago and Buffalo capitalists have made a proposi- 
tion to the harbor commissioners of Montreal involv- 
ing the immediate construction of fifteen 2,200-ton 
barges, besides grain elevators and wharf facilities at 
Montreal to cost $4,000,000, the result of which would 
be to divert about 35,000,000 bushels of grain from the 
New York route. Add to this that the railroads are 
discriminating in favor of other Atlantic ports, and it 
can be seen that the construction of the proposed 
canal is of vital importance to the future development 
of the Empire State. 

It seems to the committee that the expenses of com- 
pleting the water routes should be borne by those 
counties through which these routes pass, a proposi- 
tion that is justified by the fact that a large propor- 
tion of the traffic of the old canals was strictly local. 
The necessary $62,000,000 would be raised by an issue 
of bonds, the interest and sinking fund to redeem 
which would amount to only 10 cants per $100 of the 
assessed valuation of the counties through which 
the canal would, pass. Of this sum, two-thirds 
would be borne by New York city alone; and in view of 
the fact that she is about to spend nearly this amount 
to secure improved transportation facilities, there is no 
question that the gceat metropolis will gladly perform 
her share in an undertaking which is so necessary to 
protect the threatened commercial interests of the 

State. 

■ ■ » tit m 

EXCAVATIONS AT STTSA. 

Haifa century ago Mr. Kennet Loftus directed at- 
tention to the archaeological importance of the ex- 
plorations on the site of ancient Susa. At that time 
nothing was known of the ancient and powerful 
Elamite kingdom of which Susa formed the capital. 
The position of the two great tumuli which marked the 
site of the ancient Elamite capital showed that the 
points were of great strategetic value. The larger of 
the tumuliis about 5,000 feet long and 3,000 feet wide. 
It marks the site of the Aehaemenian capital, and at its 
northern extremity M. Dieulafoy uncovered palaces of 
Artaxerxes, Mnemon and Darius during his explora- 
tions in 1884-86. 

On his resignation of his position as Director of the 
Gizeh Museum, M. de Morgan, the well known Egyp- 
tian explorer, was intrusted, says The London Times, 
with a special scientific mission to make a thorough 
exploration of the site. The first results were made 
known in his report to the Minister of Public Instruc- 
tion and very fully justified the expectations that were 
formed. No explorers in Mesopotamia have produced 
such astonishing results or opened so many new 
problems. As Loftus and Dieulafoy have been unable 
to find any extensive pre-Achaemenian remains in the 
larger tumulus, work was commenced in a smaller but 
loftier mound some 800 feet to the west. It rises to the 
height of about 100 feet above the surrounding plains 
and gave every indication of being a more ancient 
work. On his arrival at Susa, in December, 1897, M. 
de Morgan prepared for a thoroughly scientific ex- 
ploration of the site, and here his previous training 
as a geologist stood him in good stead. A skilled ex- 
plorer knows that in all ancient sites, specially in the 
East, the law of stratification holds good, and that to 
ascertain the various strata and their ages is the first 
task before more minute esamination can be made. 

He first pierced the slopo of the mound with five 
tunnels until the first historic stratum was reached at a 
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distance of about 24 feet below the upper surface of the 
mound. It was in the lower tunnels that most im- 
portant discoveries were made in finding no less than 
three strata of prehistoric times, the pottery affording 
as usual the most important data. The first stratum, 
which was about 40 feet above the plain, showed traces 
of civilized people. The pottery was remarkable for 
the fineness of its glaze and was decorated with pat- 
terns in red, black, and. brown. These patterns were 
chiefly geometrical. In the next stratum, 46 feet above 
the base, the pottery was not so fine, being mostly 
vases of rough earth, but the flints became more num- 
erous. Some of them were the flint teeth of sickles. 

The discovery greatly pleased M. de Morgan, as he 
had always maintained that cereal growing was not 
indigenous to Egypt, but had been introduced by the 
Asiatic race, who naturally brought with them the in- 
struments with which to reap the crops. In the strata 
above, remains of these instruments were still more 
numerous, and the teeth were polished and worn from 
u.sage. Stone maces began to appear, and rising to 
another stratum 68 feet above the base line, were first 
found burnt bricks and traces of buildings, but no in- 
scriptions, and 13 feet higher the first town was dis- 
covered, the remains of the most ancient Susa. Above 
this, some 14 or 15 feet, we come upon the ancient 
Elamite citadel, which was destroyed by Assurbanipal 
about 640 B. C. Having ascertained the order of 
strata, M. de Morgan intrusted the work of opening 
the trenches to one of his assistants, and the Persian, 
Arabian and Greco Persian levels were reached. The 
things found may be said to cover a period of about 
five centuries from the Macedonian conquest to the 
rise of the Sassanian dynasty ; that is, B. C. 330 to 
A.D. 236. Below this the Elamite stratum was reached. 

The terrible destruction by fire and the deliberate 
razing of the walls made it impossible to ascertain 
accurately the general plan, but many discoveries of 
great archaeological importance were inade. Along the 
walls were found many fragments of enameled bricks 
bearing inscriptions or decorative patterns with figures 
of men and animals. The use of this decoration by 
the Elamite rulers in the eighth century B. C. shows 
us the source from which the Achaemenian artists de- 
rived their inspiiation, and there are maiij- other 
indications of this influence of the older Susanian 
civilization. The bases of the columns were also found. 

The most important discovery of the historic period 
were certain monuments which escaped removal and 
destruction on account of their weight. The explorers 
unearthed a large stele of yellow limestone covered by 
an elaborately sculptured picture. It compares favor- 
ably with the sculptures of the Assyrians and is the 
record of an important campaign. The inscription 
upon it reveals the astonishing fact that it is a monu- 
ment erected by Naram-Sin to commemorate his great 
campaign some time about B. C. 3750. M. Maspero 
and Dr. Schiel consider that it was carried away from 
Chaldea by the Elamites, but considering its great size 
and weiglit this hardly seems possible. The more 
probable solution is that the stele had been set up by 
the Chaldean king in Susa or in that region. There 
was also found a great obelisk of granite 6 feet in 
height, the sides of which were covered with a long 
inscription of some 1,300 lines written in very archaic 
characters. 

The discoveries at Susa are most important, and the 
archaeological world will look with interest at the 
photographs when they are sent home. 

» , m , » 

AUTOMATIC MACHINERY AND THE RUSSIAN 
FEASANT. 

An incident has recently come under our notice 
which suggests that while our industrial success results 
largely from the invention of automatic machinery, it 
is also due to the readiness with'which the American 
workman appreciates its value and the alacrity with 
which he makes haste to furnish himself with the 
very latest labor-saving improveinents. We all re- 
member how, during the great strike in the English 
engineering trades, it transpired that one of the chief 
grievances of the men was the introduction of automa- 
tic tools into the machine shops — the Trades Unions 
claiming the right to regulate the amount of output 
from each machine. That opposition, of course, was 
based upon the exploded theory that labor-saving ma- 
chinery was inimical to the interests of labor. The 
prejudice was not against the machine, but against its 
supposed economic results. 

Now, however, it appears that in some districts in 
Europe there is a positive prejudice against automatic 
mechanical devices as such, the laborer preferring to 
work by hand. The Russian peasant favors such auto- 
matic machinery as comes nearest to the hand opera- 
tions to which he has been accustomed from time imme- 
morial, and, as a matter of choice, in many cases, he will 
perform laborious operations on the machine rather 
than accept one which ignores hand labor altogether. 
A correspondent informs us that so pronounced is this 
prejudice, that he is designing an automatic harvester 
which will conform to the time-honored habits of the 
people with as little sacrifice as possible of its automatic 
features. 
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STOKEHENOE. 

The announcement that the famous and mysterious 
circles of stones on Salisbury Plain, England, known as 
"Stonehenge," have been offered for sale gave a new 
impulse to the interest which these remains of an 
earlier time have always exciied. It was feared at first 
that the property would be purchased and, perhaps, 
carried away and erected on alien soil. The price 
named for Stonehenge and for about 1,300 acres of land 
adjoining was $635,000, and up to the present time no 
purchaser has been found, but it is hoped that the 
British government will see their way clear to buy this 
remarkable archseological monument, or at least some 
patriotic purchaser will buy it and guard it as it de- 
serves. 

The English Illustrated Magazine recently had an 
illustrated article dealing with the subject with photo- 
grsiphs taken from new points of view, and from this 
we glean our facts. Like all standing stones, Stone- 
henge is, of course, a mystery, and all solutions of this 
eternal riddle must at best be guesses. The name is 
a corruption of the Saxon Stan-hengist, the uplifted 
or hanging stones ; and this has, no doubt, given rise 
to the legend of enlargement and alteration by the 
British King Ambrosius, aided by Merlin, during the 
period of Hengist. Although absolute truth is impos- 
sible, the views of antiquaries concerning the origin 
of Stonehenge are worth considering. Some attribute 
the circles to the Phoenicians, or at least to Phoenician 
influence, and connect them with Baal- worship ; others 
favor the familiar theory of Celtic or Druidical origin. 
The remains have also been ascribed to the Danes and 
Romans. The opinions as to its age are legion, some 
holding that the circles must have been formed in the 
century before the Christian era, others placing them 
as late as 500 A.D. The old puzzle as to the mechanic- 
al power employed is here, of course, particularly in- 
sistent on account of the ponderous cross-pieces of the 
trilithons. It is safe to conclude that the stones of the 
inner circle and inner oval have been brought from a 
distance, and are of earlier origin than the others. 
Among more recent theories as to the origin of Stone- 
henge is that of Sir John Lubbock, who inclines to 
the opinion that the circles were erected during the 
bronze age in Britain. It is, however, not improbable 
that various portions of the monument should be 
assigned to various dates. 

The main features of Stonehenge are a " Via Sacra," 
or "Holy Way," two concentric circles of upright 
stones, two elliptical groups of stones, known as the 
great and little, a circular embankuient, and at a con- 
siderable distance from these an isolated monolith, 
upon which tradition has bestowed the familiar name 
of the "Friar's Heel." The " Via Sacra" is an avenue 
1,782 feet long and has the appearance merely of a long 
earthen embankuient of inconsiderable elevation. At 
one time it was at least 15 feet high, and was defended 
by an intrenchment. The entire circuit of this mound 
measures 1,009 feet. Proceeding inward from the cir- 
cular mound for a distance of 120 feet, the visitor 
reaches the outer circle of the group. This at one 
time consisted of thirty upright stones, 33^ feet apart, 
rising to the height of 16 feet, coupled by horizontal 
imposts so as to form trilithons. A rude mortise and 
tenon arrangement held them together. Of this circle 
there remain now only sixteen uprights and six cross- 
pieces. Nine feet within the outer circle are the re- 
njains of the sacred ring, containing now only seven 
upright monoliths. Within the second circle again is 
the remnant of what had been the most magnificent 
portion of Stonehenge, the first ellipse. Of these ori- 
ginal five or seven trilithons there remain. only two 
and two single uprights ; the.se, however, reaching 
at their utmost the height of 21 feet, and nowhere less 
than 16 feet — 16 feet also being the length of the im- 
posts. These are sufficient to show the ancient gran- 
deur of the first ellipse. The second was originally 
composed of nineteen uprights, of which only six re- 
main. Within these is the so-called altar-stone, a flat 
rock 15 feet long. The Friar's Heel stands isolated at 
a distance of 120 feet from the circular embankment, 
and 240 feet from the innermost stone circle, the em- 
bankiiient being thus exactly midway between the 
Friar's Heel and the first circle. It is a huge irregular 
block 16 feet high, and is in a leaning position. Those 
who favor the Phoenician theory find in this monolith 
an astronomical significance and regard it as the 
gnomon or pointer of the rising of the summer sun. 
Whatever may have been its uses, Stonehenge remains 
for us a most fascinating riddle. 

♦ . ■ > ♦ 

THE '^GEEEN BAY" AT SUNSET. 
The "green ray" or "green flash"at the moment 
the sun disappears from view beneath the horizon has 
been noticed by many physicists. Some of them con- 
sider this is an optical illusion. M. Guebhard states, 
however, that the green ray is the great shadow of the 
earth feebly illuminated from the zenith and viewed 
by an eye fatigued for red ; it therefore appears green. 
Pellat on the contrary states that the "yellow setting 
sun has a red lower and green upper border separately 
examinable in the telescope and due to prismatic re- 
flection by the atmosphere. The absorption which 
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makes the san disk appear yellow makes the violet 
upper rim appear green or greenish blue instead of 
violet. When the sun sets, the upper green rim can be 
seen for a fraction of a second, but it may be kept 
longer in view if the observer goes up a slope as the 
sun sets.'' The first writer to which we have referred 
thought this was different from the green ray follow- 
ing the setting of the red sun. M. Raveau said that he 
had seen the sea colored green in a triangle with its 
apex at the point where the sun set, and the color 
seems to flow away toward the horizon. 
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top of the ground, generally frozen underneath. At 
Cape Nome, extending from the sea beach back to the 
foothills, a distance of about five miles, and extending 
all along the shore, is a marshy stretch of land covered 
with moss. This is well defined and characteristic of 
the country, and is called by the Indians "tundra." 
Its depth at Cape Nome is three feet, and underneath, 
everywhere in fact, rich deposits of gold are found. 



THE NEW MINING DISTRICT AT CAFE NOUE. 

BY ENOS BROWN. 

The latest vessel to leave Cape Nome, Alaska, arrived 
in port a few days ago bearing the last of the discover- 
ers and a million dollars in gold dust. 

Cape Nome has absorbed the attention of all those 
whose confidence in the future of Alaska as the great- 
est gold-producing country in the world has not been 
impaired by a want of success in the inhospitable in- 
terior regions of which Dawson is the great center. 
The American miners, driven out of the territories 
controlled by the Canadians, have been industriously 
prospecting along the coast, finding traces of gold 
almost everywhere. Rumors of the rich discoveries at 
Cape Nome have been abroad for over a year past, 
contradicted at times by those, interested in keeping 
the knowledge of the real facts from the rest of the 
world. From private sources and from the occasional 
visits of the adventurous, information of the remark- 
able richness of the country has been disseminated in 
the West until the tide of travel and investigation 
turned toward the point and invaded the camp by 
thousands. In August, the population of Nome City 
amounted to 7,000 men, and in the country round 
about to at least 3,000 more. A city has grown up in a 
month, and though a very large proportion of the 
prospectors have left the country at the approach of 
the inclement season, at least 2,000 will brave the 
rigors of the climate and remain until the advent of 
summer permits a resumption of work. 

The output of the Cape Nome mining region for the 
past summer amounts to $2,500,000, all from placers 
and with the aid of the most unscientific appliances. 
All of the peninsula on Norton Sound, from Norton 
Bay to Cape Prince of Wales, appears to be gold bear- 
ing. Within an area fifty miles east and west of 
Nome, fronting on the sea, gold-bearing sands have 
been discovered. Back toward the range which sepa- 
rates Norton from Kotzebue Sound, many gulches 
have been prospected and the most hopeful indications 
discovered. Where these gulches have been mined, in 
the immediate vicinity of Nome, the yield of gold has 
been astonishing. Taking into consideration the ex- 
tent of country and its known richness, together with 
the comparatively easy methods required for extrac- 
tion of the gold, it is the opinion of men, not the most 
enthusiastic, that in 1900 Cape Nome will produce 
more gold than all the rest of Alaska, Klondike in- 
cluded, put together. The new fields have the im- 
mense advantage of easy accessibility. From western 
ports to the beach at Cape Nome means only a com- 
fortable voyage by steam or sail. There are no dan- 
gerous passes to cross or expensive outfits to purchase. 
It is on American soil and open to the miners of the 
world. Under these conditions it is anticipated that 
the summer of 1900 will witness the most gigantic flight 
of myriads of people that the world has ever known 
toward these new mines. 

Cape Nome is situated in about the 64th degree of 
latitude, 120 miles north of St. Michaels and about 
3 degrees south of the Arctic circle. The seasons are 
much milder than in the interior, and the more hardy 
vegetables can be grown there. Snow and ice disap- 
pear about the middle of May, and until the early part 
of October the climate is comparatively mild. Four and 
one-half months of work a season is the average. Ice 
begins to accumulate in the sea in October, and piles 
up in great hummocks during the winter season. The 
cold sometimes reaches 60 degrees below. In summer 
there is much rain and fog. The first placers were 
found on the beach in a strata of ruby sand, generally 
about three feet below the surface. The streak is about 
four inches in depth, and sometimes two or three are 
found, one above the other. On August 18, twenty- 
five hundred men were working on the beach and 
were averaging an ounce a day each. The theory has 
been that the gold thus mined is washed up by the 
sea. The origin is not as yet certainly known. 

In the gulches the bed rock, as far as known, aver- 
ages not deeper than five feet from the surface. Where 
worked, the yield of the gulches has been very large. 
Whatever the outcome of Cape Nome, it will ever be 
associated with the discovery of a new word in mining 
phraseology, "tundra," which is aborigine, and de- 
scribes the low, marshy land lying between the beach 
and the foothills, having a width at Cape Nome of five 
miles and of indefinite length, a feature of all Alaska 
seacoast lands. 

Travelers in Alaska all refer to the moss-covered soils 
saturated with moisture, abounding in great areas in 
the valleys and forests ; a sort of spongy blanket on 



JOHN BUSKIN, 

John Ruskin died at Brantwood, Conistan Water, 
England, on January 20. He was born in the heart 
of London, in 1819, his father being a wealthy wine 
merchant. He was writing for the press before he was 
sixteen, and he graduated from Oxford in 1842. He 
studied art for a year and then wrote a most remark- 
able book entitled "Modern Painters," which brought 
him fame and a storm of abuse. He soon became 
noted as a great master of words, and he began reeling 
off book after book on art and scientific subjects. He 
was Slade Professor of Fine Arts at Oxford for many 
years. He was one of the chief pioneers in the Pre- 
Raphaelite movement, and also paid great attention to 
economic and social problems. His " Stones of Venice " 
is probably his most widely read book. 

In the death of John Ruskin the world has lost one 
of its greatest thinkers and one of the masters of Eng- 
lish. His death had been expected for some time, and 
it is doubtful if it has created anything like the inter- 
est which it would have done some thirty j'ears ago. 
He was one of those unfortunate writers who outlive 
their own reputation. He will never be forgotten, but 
his place in literature has been steadily declining for 
the last twenty years. His writings are injured by a 
bilious temperament, which resulted in outbursts of 
wrath upon the smallest occasion, and the views of 
Ruskin in most cases were diametrically opposed to 
modern progress ; and while he storms at machinery, 
railways and steamboats and other things which en- 
able us to carry on our existence in a comfortable and 
economical manner, his diatribes are always entertain- 
ing. His magnificent prose full of Oriental imagery is 
a, lesson to all writers. The value of Ruskin's art 
writings is not very great at the present time, but he 
opened the eyes of a Philistine generation to the 
beauty of Art, and for this alone we should never cease 
to thank him. He told people what to see and how to 
see it. They saw with their own eyes, and abandoned 
his conclusions and deductions, which were usually 
based on wrong a priori premises. The result has 
been that as an advocate of art he is revered, but as a 
special pleader he is seen at his worst. 

His ideas on art education are all wrong and his 
theories do not stand the test of logic. His views on 
geology, botany, social science and political economy, 
while pleasing and clothed superbly with an elegance 
such as these sciences had never before had, are still 
almost valueless. The artist repudiates his art system, 
the geologist his geological writings, and the political 
economist laughs at the absurd theories which would 
set us back three hundred years. One writer has said 
that " he literally got to the bottom of nothing; " with 
all his immense enthusiasm for science and art, he was 
superficial. His later life was saddened by a cerebral 
disorder the gradual increase of which strengthened 
the view which many held that ills genius was closely 
akin to madness. He was not even consistent, for 
while he was spending thousands of pounds on the 
workingman and preaching from every lecture plat- 
form and urging men to read his gospel of life, he pub- 
lished his works in such a manner that they were very 
expensive, and his profits from this alone must have 
been enormous, sometimes over $15, 000 a year, and still 
he wondered why people doubted his sincerity. 



CBOFS IN 1899. 
The statistician of the Department of Agriculture 
has made public his estimates of the acreage produc- 
tion in value of the crops of 1899. The wheat acreage 
was 44,592,516, producing 547,303,846 bushels, having a 
value of $319,545,259, the average yield being 12 3 
bushels, the average farm price per bushel being 58'4 
cents. The corn acreage was 82,108,387, producing 
2,078,143,933 bushels, the value being $692,210,110, the 
avarage yield per acre being 253 bushels, and the 
average price 30-3 cents. The acreage in oats was 
26,341,380, the production was 786,177,713 bushels, and 
the value $198,167,975, the average yield per acre 30'2 
bushels, and the average price 24'9 cents. The barley 
crop is estimated at 73,381,563 bushels ; the rye crop 
at 123,961,741 bushels, the potato crop at 228,783,233 
bushels, and the hay crop at 156,653,756 tons. 

DEATH OF FBOF. HUGHES. 

Prof. David Edward Hughes, inventor of the Hughes 
printing telegraph instrument, which is now in use on 
all important continental lines in Europe, and all sub- 
marine lines between England arid the Continent, died 
on January 23, in England, at the age of sixty-nine. 
He was the discoverer of the microphone now used 
almost everywhere as a transmitter for the telephone. 
He was also the. inventor of the induction balance, a 
most interesting scientific instrument. 
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AN IHFBOVED ELECTB0-HA6NETIC APPARATUS. 

Our illustrations represent an efficient type of electro- 
magnetic machine, invented by Francisco de Borja 
Pavon, of Caibarien, Cuba, the field of which machine 
is so constructed that the lines of magnetic force are 
concentrated to obtain a current of great strength. 

The two opposite fields consist of a number of tubu- 
lar cores arranged one within the other, the innermost 
tubular core receiving a cylindrical core. The cores 
are surrounded by windings, so arranged as to pre- 
vent contact of their walls, and are independently 
supported by uprights and bases forming complete 
magnetic circuits. The upper portions of the uprights 
are made in the form of yokes screwed to the lower 
portion, so that the sections of the polar inductors 
may be readily removed and repaired. 

The winding of the cores can be made continuous, 
because the current for all the coils is the same. But 
for the purpose of easily separating the parts, the in- 
ventor connects the ends of each winding with bind- 
ing-posts on the base and thereby attains the same 
result as if he had used a continuous wire. To facili- 
tate the interior magnetization of the tubular cores, 
each is longitudinally slotted, parallel to its axis. 

In this machine, the electro-magnets are excited by 
the same current, but each, with the uprights and 




SIHOLE CISCaiT, BIPOLAR ELECTRO-MAGNETIC 
MACHINE. 

bases, constitutes an independent system and magnetic 
circuit. But since the polar tubular ends are intro- 
duced one within the other, the magnetic force is con- 
centrated toward the central core in the space between 
the opposite polar ends, thus producing an increase of 
the magnetic field as a result of the common action of 
the electro-magnets. 
The principle can be applied to bipolar machines or 




DOUBLE CIRCUIT, MULTIPOLAR ELECTRO-MAONEIIC 
MACHINE. 

to multipolar machines with a double circuit, with 
tubular cores of circular, elliptical or square sections, 
and with armatures of any shape. 

* ■ • ■ ♦ 

Influence of X-Rays on Selenium. 

M. Perreau has lately made a number of researches 
as to the effect produced by X-rays upon selenium, 
and has presented his results to the Academie des 
Sciences. He finds that selenium, which is sensitive 
to light, is also affected by this form of radiation. 
The experiments were carried out with a selenium cell 
made up in the usual way with brass strips ^^ uiilli- 
meter thick separated by strips of parchment paper of 
^ millimeter. The cell contained in a zinc box, and 
covered by a sheet of aluminium, was placed in circuit 
with a Daniell element, a resistance box and a gal- 
vanometer. The resistance of the selenium was found 
to be 40,000 ohms in the dark, and when exposed to 
diffused daylight or to a gas burner at a distance or 
1}^ meters, this fell rapidly to 33,000 ohms, coming 
back to its original value in the dark. When exposed 
to the radiation of a Crookes tube, whose anticathode 
was about 5 millimeters distant, the resistance of the 
selenium diminished rapidly to 34,000 ohms ; upon sup- 
pressing the X-rays, the resistance returned to its origi- 
nal value, but somewhat more slowly than in the 
former case. The action diminishes as the tube is fur- 
ther removed, but is still appreciable at 17 centimeters. 



stAssano process. 

BY FRANCIS P. HANN. 

An interesting process has been lately devised by an 
Italian engineer, Stassano, for the production of iron 
and steel by the electric furnace, using the heat of the 
arc to reduce the oxides and fuse the resulting metallic 
mass. A series of tests has been recently carried on at 
Rome in which the process appears and has given satis- 
faction. The electric furnace used for this purpose has 
somewhat the appearance of a blast furnace on a re- 
duced scale, and is formed of two truncated cones 
placed together at their larger base, as shown in the 
figure, in which A is the chamber where the ore is re- 
duced and melted. The fused metal is collected in the 
crucible, C, below, and runs out by the opening, ff. 
The two carbons, cc, are each 10 millimeters in dia- 
meter and are about one meter long ; their distance is 
regulated by hand, according to the indications of the 
ammeter and voltmeter of the circuit. The slag is 
taken out by a hole in the top of the crucible, while 
the gases given off by the reactions rise through the 
mass and escape by the openings, tt. These openings 
may be closed by a hydraulic valve, B, to prevent the 
entrance of air when the mouth of the furnace is 
opened ; the cover, TT, serves to close this, and is 
opened to introduce the charge. 

In this process it is necessary to give the ores a pre- 
vious treatment before introducing them into the fur- 
nace. ■ These ores are generally oxides or carbonates ; 
the latter are first roasted. A certain percentage of 
carbon, lime, or silica is added, analysis determining 
the proportion of each necessary for the reduction of 
the ore in question and to obtain a metal of a given 
composition. The ore and all materials are powdered 
and well mixed together, with the addition of 5 or 10 
per cent of pitch which serves to agglomerate the mass. 
The resulting paste is formed into bricks by a hydrau- 
lic press, each brick containing about 04 cubic meter. 
After drying, these bricks are fed into the furnace. 
When it is desired to prepare an iron containing man- 
ganese, nickel, chromium, etc., the oxides of these metals 
are added to the powdered mixture. By the heat of 
the arc the ore is decomposed and forms in the pres- 
ence of carbon carbonic acid gas, which is then trans- 
formed into carbon monoxide, and by the combus- 
tion of this latter gas the process is facilitated. The 
energy necessary for the production of a ton of metal 
is estimated at 3,000 horse power hours. The following 
table will show how this calculation is reached : 
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Theoretical quantity of ore to pro- 
duce one ton of metal 

Theoretical quantity of combustible 
to produce one ton of metal. . 

Heat necepsary for the reduction of 
the metal 

Heat necessary for the fusion of the 
metal-. .. . . 

Heat developed by the transforma- 
tion of C in CO 

Heat necessary to be furnished to ob- 
tain the reactions 

Electrical energy in horse power 
hours ■ 

Quantity of CO produced per ton of 
metal 

Quantity of heat resulting from this. . 



Red Hematite, 
FejOj. 



1,429 kilos. 

357 " 
1,707 calories 

400 

773 

1,334 

2,100 h. p. hours 

750 kilos. 
1,826 calories 



Magnetite, FejO^, 
or Roaeted 
Carbonate. 



1,380 kilos. 

317 " 
1,600 calories 

400 " 

686 " 

1,314 

2,070 h. p. hours 

666 kilos. 
1,622 calories 



For the reduction of Fes04 
1,880 X 48 
necessary 



for instance, will be 



— = 385 kilos, of carbon, or 317 kilo- 



it is de- 
percent- 



333 
grammes of a 90 per cent combustible. If 
sired to produce steel, a somewhat larger 
age of carbon is necessary, hut that? con- 
tained in the pitch must be also taken into 
account. It will require, then, 1,600 calories 
to reduce the 1,000 kilos, of iron contained 
in the magnetic oxide, and 400 calories to 
melt the resulting mass, or a total of 3,000 
calories ; deducting 686 calories developed 
by the oxidation of the carbon, 1,314 remain 
to be furnished by the electric energy ; this 
corresponds, allowing 75 per cent efficiency, 
to 3,760 horse power hours. The 3,000 pre- 
viously estimated will thus cover the energy 
necessary for producing a ton of metal ; this 
may be produced in Italy for about 18 lire, 
and in spite of the cost of preliminary opera- 
tions, maintenance of the furnace, etc., the 
great economy realized on the fusion per- 
mits of arriving at a much lower price per 
ton of bar iron. According to the inventor, 
this does not exceed 100 lire, as compared 
with 160 lire by the usual process. A part 
of this economy is obtained by using the 
excess of carbon monoxide to heat the fur- 
naces for the ingots. 

The principal ores found in Italy are hema- 
tites, magnetites, and spherosiderites. Red hematite is 
found in considerable quantities in the island of Elba; 
magnetite in the valley of Aosto, in the district of Ivrea, 
and at Cape Calamite. Extensive deposits of sphero- 
siderites exist in the valleys of Camonica and Trompio, 
where numerous hydraulic plants could be economically 
placed. An experimental furnace of 100 horse power 



has been established at Rome for the treatment of the 
Camonica ores; the energy is furnished by two dyna- 
mos of 300 liorse power each, and the potential reduced 
by transformers to 50 or 60 volts. After passing the 
current for twenty minutes to heat the furnace, the 
charge was gradually introduced ; the treatment lasted 
for thirty-five minutes. From time to time, the current 
varied on account of the differences of resistance en- 
countered in the mass by the arc. A quantity of metal 




VERTICAL SECTION AND FLAN OF STASSANO 
ELECTRIC FURNACE. 

equal to 8 kilogrammes was thus obtained, with an ex- 
penditure of energy of 3 '7 horse power hours per kilo- 
gramme. The numerous tests carried out under these 
conditions have resulted in the formation of a company 
which will take up the process and in the near future 
will install three furnaces of 500 horse power each in 
the valley of Camonica, whose total yearly production 
is estimated at 4,000 tons. 



REPAIRING A PROPELLER SHAFT AT SEA. 

There recently came limping into the port of New 
York, with a broken propeller shaft, the tramp steamer 
" Manica." Her torn and battered topsides and deck 
fittings bore eloquent tribute to the fury of the 
Atlantic gale in which she all but foundered ; while 
down in the engine room and in the shaft tunnel she 
bore evidence, in the shape of many an ingenious 
makeshift repair, to the resourceful skill and indomi- 
table pluck with which the engine-room staff had con- 
fronted impending disaster and saved the ship. 

The " Manica"' is a freight steamer of 3,733 tons gross 
tonnage, and 11 knots' speed, belonging to the Norton 
line. Ordinarily she runs from New York to the River 
Plate. On the present occasion she was on a voyage 
from Shields, England, to New York, and when about 




PROPELLER SHAFT REPAIRED AT SEA WITH TWO SPARE 
CRANE-PIN BBASSES, AND TWO CAPS AND HOLDING-DOWN 
BOLTS FBOM THE MAIN ENGINE, 



1,600 miles from her destination she experienced very 
heavy weather, in which she broke her propeller shaft 
cleanly in two. The fracture, which occurred on the 
second length of intermediate shafting from the thrust 
block, was what is known as a " scarf " break. It be- 
gan about 4 inches from the coupling and extended 
diagonally for 34}^ inches through the shaft The 
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wedging effect of the forward portion of the shaft, 
coupled to the engine, riding over the after length, 
smashed three of the "stools "or plummer blocks and 
their caps, lifting the shafting out of its bearings. The 
force of the waves, as the ship rose and fell in the 
trough of the sea, was sufficient to drive the propeller 
violently against the rudder post, leaving 10 inches of 
opening at the point of fracture. The first thing to 
be done was to uncouple the after portion of the shaft- 
ing and draw the broken ends together with screw 
bolts. Two spare crank pin brasses were then placed 
around the break, two of the main-bearing caps from 
the main engine were placed above and below the 
brasses, and two spare holding-down bolts of the main 



intermediate shaft. This was done by placing a series 
of large washers above the main brasses and trusting 
to the strength of the brasses to hold the crank shaft 
down in place. Steam was then turned on, and the 
vessel completed the remaining 1,600 miles of her voy- 
age at a speed of 10 knots an hour, only two or three 
stops being necessary to tighten the bolts on the 
broken shaft. 

The repairs were made in terrific weather, while the 
ship was lying helpless in the trough of the sea and 
was being boarded by occasional seas which smashed 
the upper works and found their way into the hold 
and the cabins. When the vessel reached New York, 
it was noticed that the tremendous wedging strains at 
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THE NEW YOBS RAPID TRANSIT TUNNEL. 

Although the New York Rapid Transit Tunnel is 
such a really stupendous undertaking, far exceeding in 
magnitude any work of the kind elsewhere, the details 
of its construction and the manner of executing it are 
not so complicated but they may be easily under- 
stood by the average lay reader. The accompanying 
series of illustrations cover prettj well all the main 
features of the construction, the various views hav- 
ing been selected with the object of showing the gen- 
eral plan which will be followed throughout tlie 
major portion of the route and the various sections of 
the road where local conditions call for departure from 
the general plan. 




The four-Track road iu two tunnels below the Park Avenue tunnel. 2. Fourteenth Street station, Jooking north, 3. Two-track line below Lenox Avenue. 4. Ventilating shaft for tunnel beneath Central Park, 

tunnels beneath Harlem River. 6. Elevated portiOD at One Hundred and Twenty-fifth Street. 7. Details of viaduct construction. 8. Details of track. 

THE NEW YORE RAPID TRANSIT TUNNEL. 



5. Tubular 



bearings were used to bolt the brasses and caps to- 
gether, as shown in the accompanying illustration, 
wliich was taken in the shaft tunnel after the arrival 
of the " Manica " at New York. 

So far, so good. There still remained the three 
broken caps of the shafting in the .shaft tunnel. It 
was impossible to replace these, and all that could be 
done was to utilize some sling-ehains from the deck, 
winding several coils around the shaft and fastening 
them to the tunnel floor. The after portion of the 
shafting was then drawn up to place and the coupling- 
bolts inserted. Before steam could be turned on it 
was necessary to make some provision for holding 
down the main bearings, whose caps, as we have 
shown before, had been used to splice the break in the 



the fracture caused the white metal of the brasses to 
squeeze out at the edges. The sling-chains, whose 
duty it was to hold down the shafting in its bearings, 
were also, of course, considerably worn, in spite of the 
fact that they were kept thoroughly lubricated. 
Great credit is due to Capt. C. G. Smith and Chief En- 
gineer J. Gooding and his assistants for pulling their 
ship out of such an ugly and apparently hopeless pre- 
dicament. We are indebted for our illustrations and 
particulars to Consulting Engineer A. McDermott, of 
New York, who had charge of the repairs. 

An order from France for fifty pressed steel cars has 
been received. If these cars prove successful, it is ex- 
pected that much larger orders will follow. 



The route of the road, as shown in the accompanying 
map, starts from a large underground loop which will 
be built beneath the City Hall Park. The four tracks 
within this loop will be carried in two stories, two tracks 
above and two below, but at the point of junction be- 
tween the loop and the main four-track line, the tracks 
will converge to a common level, and will continue at 
the same level practically throughout the whole length 
of the system. The four-track road will pass beneath 
Center Street and Elm Street to Fourth Avenue, which 
it will reach in the neighboi hood of Ninth Street. 
Thence it will continue beneath Fourth Avenue and 
Park Avenue until it swings to the left into Forty- 
second Street, beneath which it will run to Broadway. 
The four-track road will continue underneath Broad- 
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way and the Boulevard (now known as Broad way) un- 
til One Hundred and Fourth Street is reached, where 
the system will divide into two two-tracli lines. The 
western branch of the road, which will be known as 
the West Side Line, will continue alonjr a route which 
is approximately parallel to the North River, passing 
throufih Spuyten Duyvil to the neighborhood of One 
Hundred and Thirtieth Street. The eastern branch, 
which will be known as the EastSide Line, will swing to 
the northeast, passing beneath the northwest corner of 
Central Park, and running beneath Lenox Avenue to 
the. Harlem River, under which it will be carried in two 
tubular tunnels. It will then continue in a general 
northeasterly direction to Bronx Park. The distance 
from City Hall Park to the northern terminus, both 
of the East and West Side lines, will be about 1S}4 
miles. 

While the rapid transit system will essentially pro- 
vide a through express service, it will, of course, run 
a certain number of local trains. The express trains 
will make but few stops, and the two inside tracks of 
the four-track road will be reserved exclusively for their 
use. There will be express stations atthemost import- 
ant centers only. The local trains will make use of the 
two outside tracks and will, of course, stop at every 
one of the forty-three stations between City Hall Park 
and east and west side terminals. The small number 
of stops and the considerable distance between sta- 
tions will enable the express trains to maintain a high 
average of speed and will bring the total time of mak- 
ing the trip from City Hall Park to the Harlem within 
measurable distance of the "fifteen minutes " which 
has long been the dream of the New York traveling 
public. 

With the exception of that portion of the road be- 
neath the present Fourth Avenue tunnel of the Metro- 
Iiolitan Street Railway (Fig. 1), below Central Park 
(fig. 4), and where the road passes beneath the Harlem 
River (Fig. 5), and the elevated portions of the lines 
(Fig. 6), the road will be carried in a steel and concrete 
conduit of absolutely waterproof construction, details 
of which are shown in Pig. 10. The floor of the con- 
duit, or tunnel, consists of a foundation layer of con- 
crete, which will vary in thickness from 8 inches up- 
ward, according to the conditions of the underlying 
material, being 8 inches on rock, with an increasing 
thickness on loose and damp material. Above the 
8-inch layer will be spread a layer of waterproof ma- 
terial which will be put down as follows : After the 
8 inches of concrete has been carefully smoothed off, a 
layer of hot asphalt will be spread upon it. Above 
this will be laid and rolled down a sheeting of felt. 
Then another layer of asphalt will be spread, the pro- 
cess being continued until the desired thickness of 
waterproofing has been put down, the layers of felt 
Varying from two to six according to the moisture and 
general characteristics of the surrounding material. 
Above the waterproofing will be placed another layer 
of concrete, in which will be set the tracks and stone 
pedestals for the steel columns and I-beams supporting 
the roof and sides of the tunnel. The steel framework 
of the tunnel is made up of transverse bents consisting 
of built-up columns spaced 5 feet apart longitudinally, 
and 12 feet 6 inches apart laterally. Above each bent 
will be heavy I-beams, the wall columns consisting also 
of heavy I-beams. The space between the I-beams of 
both the wall and roof will be filled in with concrete, 
which will be smoothed oflf flush with the outer flanges 
of the metal work. Immediately upon the flanges and 
the outside surface of the concrete 
filling, as thus finished off, will be 
placed a complete layer of asphalt 
and felt waterproofing similar to 
that used in the floor, and described 
above. After the felt has been put 
in place, an outer layer of concrete, 
which will vary in thickness accord- 
ing to the nature of the excavation, 
will be carefully rammed in place. 
It will thus be seen that the whole 
concrete tunnel is inclosed by a 
waterproof envelope which extends 
entirely around it. 

In Fig. 8 is shown the detail of 
the track construction, which is 
built into and forms an essential 
part of the concrete flooring of the 
tunnel. The 80-pound steel rail is 
carried on white oak wooden blocks, 
which are laid with the grain trans- 
verse to the rail. The rails with 
their bearing blocks are held in 
place by two deep channel-iron guard-rails which are 
bolted to metal cross ties embedded in the concrete. 
The inner channel is sufficiently deep to form an effec- 
tive guard rail to keep the cars in line in case of 
derailment. 

The double-track subway, as shown in Fig. 3, is in all 
essentials similar in construction to the four-track por- 
tion, and this drawing will apply equally to the west 
and east side lines. 

As we have already stated, there are several points 
at which the standard construction of the tunnel, as 



already described, is replaced by tunnel construction 
of the ordinary type. The first of these will occur 
beneath Park Avenue (Fig. 1), where the four tracks 
will be placed in two tunnels below the level of the 
present Fourth Avenue tunnel. These tunnels will be 
excavated through the solid rock and will be lined 
with concrete or brick with a back filhng of masonry 
or concrete. The next tunnel will occur where the 
east side line passes beneath Central Park, and as it 



February 3, 1900. 




9.-MAP SHOWING, BY HEAVY LINE, ROUTE OF 
NEW YORK CITY RAPID TRANSIT ROAD. 

will lie at a considerable depth below the surface, it 
will be necessary to install a system of artificial venti- 
lation, as shown in Fig. 4, where a vertical shaft will 
lead from the tunnel to the surface. In the shaft will 
be installed a powerful, electrically-driven, ventilating 
fan. The next departure from standard construction 
•will be at the Harlem River, where the track will be 
carried in two parallel single-track cast-iron tubes, each 
of which will be 16 feet in external diameter. As this 
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2,000 feet of this distance consisting of a steel viaduct 
of the kind shown in Figs. 6 and 7. The approaches 
of the elevated structure will be of masonry, and the 
steel portion will consist of plate girder spans sup- 
ported on plate cross girders carried on built-up 
columns which will be set on the curb lines. 

As first constructed, the structure will provide for 
two tracks, but with wise forethought, the engineers 
have provided for an enlargement of the floor system 
by means of a bracket construction (see portion of 
drawing, Fig. 7, shown in dotted lines) which will en- 
able an additional track to be placed on each side of 
the structure. This arrangement will render it possi- 
ble in the future to double the capacity on both the 
east and west side branches when the necessities of 
trafiBc call for it. 

We show in Fig. 3 a view of one of the most import- 
ant stations on the line, namely, that at the intersec- 
tion of Fourteenth Street and Fourth Avenue, which 
may be taken as typical of most of the stations of the 
system. Access to the station will be had by means of 
double stairways descending from the edge of the side- 
walks, one on each side of Fourteenth Street, east of 
Fourth Avenue, and one on the south side, west of 
Fourth Avenue. 

At the foot of the first flight of stairs from the street 
will be the ticket offices, from which the passengers 
will proceed by elevated crossings to the platforms, 
which will be four in number, the two outer platforms 
being for local traffic and the two inner ones for ex- 
press trains. The interior of the stations will be lined 
with white enameled brick, and, as they will be bril- 
liantly lighted with electricity, there will be none of 
the gloominess which is naturally associated with the 
idea of an underground station. 

The cars will be commodious and well lighted, and 
will, indeed, embody all the latest improvements 
known to the electric car builder. It is probable that 
the third-rail system of electrical construction will be 
used, although, we believe, the details of the electric 
installation have not been thoroughly determined 
upon. 

The plans for the road were drawn up by the chief 
engineer of the Rapid Transit Commission, Mr. William 
Barclay Parsons, and the contract, which has been let 
for a round sum of $35,000,000, has been undertaken 
by Mr. John B. McDonald, who expects to have it 
completed within three years' time. 
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LONGITUDINAL SECTION . 

10.— CROSS SECTION AND LONGITUDINAL SECTION, SHOWING STEEL-AND-CONCRETE 

CONSTRUCTION. 



part of the tunnel will pass through the soft material 
under the bed of the river, the tubes will be laid in a 
casing of concrete, as shown in the drawing. The roof 
of the tunnel will be approximately 21 feet below mean 
low water on the Harlem River. 

Both the east side and the west side branches will 
contain a considerable amount of elevated structure. 
On the west side lines the tracks will leave the tunnel 
construction at One Hundred and Twenty-second 
Street and will be carried on a masonry and steel via- 
duct to near One Hundred and Tbirty-flfth Street, over 



Explosion of Chlorate of Potassium. 

M. Berthellot, in a series of experiments recently 
made, has succeeded in bringing about the explosion 
of chlorate of potassium by operating in a special man- 
ner. This compound, although it enters into different 
explosive mixtures, has not hitherto been considered 
as an explosive body ; when gradually heated, it de- 
composes into chloride of potassium and oxygen, which 
latter is given off with disengagement of heat. M. 
Bertheliot finds that he can bring about a detonation 
under ordinary atmospheric pressure and in an open 
vessel ; it is necessary to introduce it suddenly into a 
vessel which has been previously brought to a tempera- 
ture higher than that necessary for the decomposition 
of the chlorate. The experimenter has, already brought 
about in this way the detonation of picric acid, which 
burns, under ordinary circumstances, in the open air. 
He takes a glass tube, closed at one end, of 25 to 30 
millimeters diameter ; this is fixed vertically in a sup- 
port and the closed end enveloped by the flame of a 
Bunsen burner, it being heated 
over a length of 50 to 60 millimeters 
until this part of the tube is visibly 
red. The chlorateof potassium has 
been prepared in advance by fusing 
it in a capsule and then cooled until 
it commences to solidify ; a glass 
rod, drawn out to a long point, is 
dipped into this repeatedly, so as 
to accumulate a globule of con- 
siderable size at the end of the rod. 
The tube being kept at a red heat, 
the rod is introduced into it and 
the globule brought to within 10 
millimeters of the bottom, care 
being taken not to touch the tube 
at any point. In a few moments 
the chlorate becomes liquefied under 
the influence of the heat and com- 
mences to drop upon the bottom 
of the tube ; each drop makes an 
explosion, at the instant it touches 
the red-hot glass, with a very sharp 
noise and a white smoke formed of chloride of potas- 
sium. This explosion does not, however, affect that 
part of the globule remaining on the end of the rod. M. 
Berthellot considers that an explanation may thus be 
found for the explosions of chlorate of potassium 
which has been stored in large quantities in certain 
chemical works. 



At the Pan-American Exposition at Buffalo, in 1901, 
the buildings will be lighted up by electricity gener- 
ated by gas engines using natural gas. 
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Roller Boats Again. 

To the Editor of the Scientific American : 

I have just seen a reference to the Knapp boat in 
your current issue which is very unfair. You say that 
the Knapp boat rolled 41 miles in five days. 

The boat, having over one hundred tons displace- 
ment, was rolled over 50 miles down the lake with 5 
horse power in 10 hours' actual steaming. Now, you 
know that it would be impossible to drive a boat of 
the present type of equal capacity at the same rate of 
speed with anything like that power. Then, again, the 
Knapp boat is not by any means at rest, but is now 
being remodeled to carry out Mr. Knapp's own design, 
wliich was departed from against his wish by the eu- 
gmeers responsible for the building of this boat. A 
demonstration will be made of the complete success of 
this type in the course of another two or three months. 
Scott Hutchinson, B-.Sc. 
McGill University, January 8. 1900. 

All Interestlug Case of tlie ITse of Insects as 
Food. 

In a paper read before the Biological Society of 
Washington, and published in Science, New Series, 
Vol. IX., No. 316, pages 333-247, February 17, 1899, and 
reprinted in rhe Scientific American Supplement, 
Nos. 1209 and 1210, March 4 and 11, 1899, entitled '• The 
Economic Status of Insects as a Class," the writer re- 
ferred briefly to the use of. insects as food, showing 
that they have formed articles of diet for certain sav- 
age peoples since the beginning of the human race. 
He called attention to the fact that Hope, in 1842, cat- 
alogued forty six species of insects used as food, and 
that Wallace, in 1854, showed that insects of six differ- 
ent orders were used as food by the Indians of the Ama- 
zon. He called attention to the little book entitled 
" Wliy Not Eat Insects ?" which, although published 
with an ostensibly serious intent, was, it must be 
feared, more or less a hoax. 

Prof. Riley's experiments with the edibility of the 
Western grasshopper and of the so-called seventeen- 
year locust must not be forgotten in this connection, 
nor yet the experiments frequently made by school- 
boys in the preparation of a fair article of lemonade by 
crushing the bodies of ants, diluting with water, and 
sweetening with sugar. 

An interesting note, long overlooked, has just come 
to the writer's attention through a brief reference in 
The Agricultural Gazette, of New South Wales, for 
December, 1899. There is, in Australia, a cutworm 
which frequently does much damage to wheat crops, 
and the adult moth of which is known popularly as 
the " Bugong" moth, from the fact of its occurrence in 
great numbers in the Bugong Mountains. The natives 
of the Tunmt district used to send to these mountains 
and collect the moths in thousands among the open- 
ings in the granite rocks. 

In January and March of 1865, Mr. Robert Vyner 
visited the Bugong Mountains, accompanied by a 
" black fellow " known to the whites as " Old Welling- 
ton.'' The tops of the Bugong Mountains are com- 
posed of granite, and present a series of lofty peaks. 
Up one of these, a peak called by the natives " Nunioi- 
adongo, " Mr. Vyner and his companion climbed, the 
path being so steep and rugged that even wild cattle 
never attempted it. The moths were found in great 
masses, sheltered between the rocks in deep fissures. 
On both sides of the chasms the face of the stone was 
literally covered with the insects, packed closely side 
by side and overlapping. Six bushels of living speci- 
mens could easily have been gathered, and so abund- 
ant were the remains of former moths that a stick was 
thrust into the debris to a depth of four feet. Old 
Wellington cooked about a quart of the moths for Mr. 
Vyner, who found them exceedingly nice and sweet, 
witli a flavor of walnut. The "black fellows" collect 
the moths, according to Mr. Vyner, by spreading a 
blanket or slieet of bark beneatli them. The moths, 
on being disturbed with a stick, fall down, and are 
gathered up before they have time to crawl or fly 
away, and are thrust into a bag. Then a hole is made 
in the sand and a fire made in it until the sand is 
thoroughly heated, when the coals are removed for 
fear of scorching the bodies of the insects (as, in such a 
case, a violent storm would arise, according to a super- 
stition of the natives). The moths are now poured out 
of the bag, stirred about in the hot ashes for a short 
time, and placed upon a sheet of bark until cold. 
They are then sifted in a net to get rid of the heads, 
the wings and legs having previously been singed off. 
They are generally eaten in this condition, but some- 
times they are ground into a paste and made into 
cakes. The cpecies is said by Mr. W. W. Froggatt, the 
Government Entomologist of New South Wales, to be 
Agrotis infusa Boisduval. and the account of Mr. 
Vyner's observations is published in a paper by A. W. 
Scott, M.A., in the rare Transactions of the Entomol- 
ogical Society of New South Wales, Vol. II., for 1867-73. 

L. O. Howard. 

United States Department of Agriculture. 



Science Notes. 

We are in receipt of a publication devoted to the 
phonograph and projecting pictures, entitled Bulletin 
phonographique et cinematographic, which is pub- 
lished in Paris. It is a paper of considerable size. 

Dr. Schenck has been dismissed from his professional 
positions by request of the Vienna medical faculty for 
the "frivolous publication of scientific matter." Of 
course this referred to Dr. Schenck's alleged discovery 
of a method of predetermining the sex of offspring. 

In 1899, 107,415 cabin and 303,762 steerage passengers 
landed at the port of New York. The North German 
Lloyd brought 19,769 cabin passengers and 53,646 
steerage passengers in twenty-nine trips, while the 
Cunard line brought 19,045 cabin passengers and 20,853 
steerage passengers in sixty-two trips. 

Tlie olive crop of France, Italy and Spain is practic- 
ally a failure. As compared with an average crop, 
it will hardly reach 30 per cent, in the opinion of well- 
informed judges. The Italian olives are the greatest 
sufferers from the pest to which existing conditions are 
due, southern France being also affected,- and Spain 
in some localities. The damage is wrought by a fly 
which deposits its eggs in the green fruit. 

The Italian government has recently become very 
strict in issuing passes for museums, etc., to students. 
Formerly it was not very difficult for foreigners to ob- 
tain free passes for the institutions . which they were 
going to visit a great deal, if they were artists or stu- 
dents, but now they must present certificates from the 
director of some government art institution or some 
document which will show that they are entitled to 
the courtesy. As the admission fees are not large, 
rules of this kind should not be objected to. 

Five hundred thousand young trees from 3 to 20 feet 
tall were' chopped down to supplj' the Christmas trade 
of New York, These trees come from the Adirondacks, 
Maine, New Jersey and Connecticut. The amount of 
plants and fiowers sold in New York is estimated to be 
in the millions, including half a million violets, 200,000 
roses, 200,000 carnations, 100,000 lilies of the valley, 500,- 
000 miscellaneous plants, 100,000 bunches of ferns, 4,000 
cases of holly, 500 cases of mistletoe, 800 cases of prin- 
cess pine, 500,000 yards of garlands and 750,000 wreaths. 

At the Moscova, on the retreat from Moscow, the 
French lost 30,000 men ; at the battle of Leipsic in 1813, 
the French losses were 65,000 in three days. At Aus- 
terlitz the French lost 28,850 men ; at Plevna, 18,000 
to 20,000 Russians were killed and wounded. At 
Gravelotte, the German loss was over 20,000, and the 
French loss 19,000. The aggregate of the losses at the 
battle of Stone River in the American civil war was 13,- 
249 on the Federal side, and 10,266 on the Confederate 
side ; at Gettysburg, a large number were killed and 
14,497 wounded on the Federal side, while the Con- 
federates lost 2,592 dead and 12,760 wounded. . From 
this it will be seen that the casualties of the British 
army in South Africa are not excessive. 

A radiometer for measuring the heat radiation of 
the stars has been tested at the Yerkes Observatory. 
The instrument is the outcome of the work of Mr. E. F. 
Nichols, of Dartmouth College. It consisted of a sus- 
pension system formed of two mica disks, each 2 mm. 
diameter, blackened on the face, and supported by a 
light cross arm on either side of a thin glass staff, hung 
by an exceedingly fine quartz fiber in a partial vac- 
uum. Both vanes were exposed to the radiation of 
the sky at the focus of a silvered glass mirror of 24 
inches aperture, fed with light by a siderostat outside. 
The rays entered the radioujeter through a small win- 
dow made of fluorite. With tlie apparatus so ar- 
ranged, a deflection of O'l mm. would be given by a 
candle fifteen miles distant, neglecting loss by reflec- 
tion and atmospheric absorption. The results obtained 
showed that stellar heat radiation was distinctly de- 
tectable. 

We have received Part II. of the 19th Annual Report 
of the United States Geological Survey. It contains 
five papers, "Physiography of the Chattanooga Dis- 
trict, in Tennessee, Georgia, and Alabama," by C. W. 
Hayes, which sets forth the results of a study of a re- 
gion in which several distinct types of land surface 
are characteristically developed under such conditions 
that the part taken by the several factors can be fairly 
well determined. The second paper, " Principles and 
Conditions of the Movements of Ground Waters," by 
F. H. King, contends that the water which occupies 
the interior of the earth's crust is like that of the ocean 
and atmosphere, constantly in motion. These motions 
are at once numerous and extended and very coutplex, 
and are brought together and discussed under three 
categories : gravitational, thermal and capillary. The 
third paper, "Theoretical Investigation of the Motion 
of Ground Waters," by C. S. Slichter, relates to investi- 
gations of general problem of the flow of water through 
porous soils or rocks. The fourth paper is entitled 
" Geology of the Richmond Basin. Virginia," by N. 8. 
Shaler and J. B. Woodworth. The final paper is 
" The Cretaceous Formation of the Black Hills as In- 
dicated by the Fossil Plants," by L. F. Ward with the 
aid of collaborators. 
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Electrical Notes. 

In the experiments which have been carried on in 
South Africa with the Marconi system in wireless tele- 
graphy it was found that cannonading had no effect 
on the system. 

Twenty sets of the Marconi apparatus will be in- 
stalled on our warships. The first charge for each set 
will be $500, and an annual rental of $500 per set will 
be paid to the company. 

An international street railway congress will be held 
at the Paris Exposition in September, 1900. The In- 
ternational Street Railway Association has selected 
Paris as its meeting place in 1900. 

Signals have been sent by wireless telegraph through 
a suite of seven rooms, the doors of which were closed. 
They were transmitted through a telegraph switch- 
board containing both dead and live wires. 

The use of electrical equipment at many army posts 
has resulted in the creation of a new grade of Elec- 
trician Sergeant to meet the demand of the service, 
and a school for their instruction is in existence at 
Fort Monroe, Va. 

A submarine cable from Cape Town has been laid 
to St. Helena, and the cable was landed on November 
23, 1899. The present tariff is $1.70 per word, but on 
the final completion of the line, the rate will be 97 
cents to England. 

The first Chinese electric railway has been opened, 
and connects the Pekin Railway station and the 
south gate of the capital. The Chinese have not any 
very serious objections to electricity, as it does not pro- 
fane the air as does the locomotive, which irritates the 
spirits of the water and air. 

A burglar has been caught in London, and accord- 
ing to the English Electrical Engineer, among his im- 
plements of trade was found a portable electric light 
set. It was undoubtedly intended to be used in his 
business, as it could be easily switched on and off, and 
there would be an entire absence of odor. 

In the laundry of an insane asylum at Pontiac, 
Mich., electric irons instead of gas irons have- 
proved to be peculiarly adapted for insane asylum 
service, where most of the work is done by the pa- 
tients. There is no chance of their setting anything 
on fire with the irons, and as the irons are kept at an 
even temperature, they do not require the exercise of 
judgruent in changing them. 

Lieut. -Commander J. C. Colwell, United States 
naval attache in London, witnessed at Yeovil, on 
January 17, the test of an invention which has been 
offered to the government for steering torpedoes and 
submarine craft by means of a wireless electrical de- 
vice on the lines of the Marconi system. The inven- 
tion, however, is not in any way connected with Mr, 
Marconi. Lieut. -Commander Colwell was much pleased 
with the experiment, which demonstrated that the 
principles were correct. 

The Marconi system will be used in the course of a 
few weeks on the mail steamers between Dover and 
Calais, and also on the mail steamers between Folke- 
stone and Boulogne. The vessels when in mid- Channel 
or half an hour from either French or English shores, 
will have telegraphic communication with either.side. 
No messages will be accepted from the public, and the 
system will be used only for the service. One pole 
erected at Dover will coujmand both fleets, either in 
crossing the Channel, or in port on the other side of 
the water. 

In the Cincinnati Zoological Garden, electricity is 
employed for guard duty. A fence of fine wire mesh 
about eight feet high surrounds an inclosure in which 
there are a number of fine game birds. It was found 
that rats, cats, etc., climbed over this so that two cop- 
per wires were stretched all around the top of the 
fence about an inch and a half above it and some dis- 
tance apart. A switchboard was put on the side of an 
attendant's house and at dark the watchman turns on 
the electric current, which is supplied from the electric 
light wires. The silent watchman accomplishes re- 
markable results in killing the predatory animals. 

A system of electric train lighting in use on the 
Paris, Lyons, and Mediterranean Railway has a dynamo 
provided on each carriage, arranged with itsaxis paral- 
lel to the rails, says The Engineer. A friction wheel on 
a prolongation of this axis is pressed against one side 
of a running wheel. In this way the motion of the 
wheel is transmitted to the dynamo. Between the 
dynamo and the axle which drives it a friction clutch 
is provided, consisting of carbon brake blocks piess- 
ing on a bronze disk. The pressure of these carbons 
on the disk is such that slipping only commences when 
a current of 28 amperes at about 16 volts is being gen- 
erated by the dynamo. This corresponds to a speed 
of about 30 miles per hour. At any higher speed slip- 
ping occurs, the idea being that the speed of the 
dynamo shall not increase, as an increased speed would 
also correspond to an increased torque. The dynamo 
is used to charge a battery of accumulators, which 
supply light to the train when it is stationary or only 
going at a slow speed. 
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teeted In Alexandria. Dr. A. H. Adams writes : " Every 
street in Alexandria is full of them. In certain respects 
they are useful ; in others troublesome. They are use- 
ful because they pick up all sorts of small animals and 
the offal thrown out of the butchers' and cooks' shops. 
They are troublesome because they devour everything ; 
and dirty, and with difficulty prevented from pollut- 
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THE IBIS OF SOTJTHEBN CALIPOBNIA. 

ing In every way what is clean, and what is not given 
to them." The birds apparently are protected, as are 
the buzzards in Charleston ; those roosting about the 
market place do not add materially to the cheerful- 
ness of the Surroundings though they are of undoubted 
value, and in some towns evidently cheaper than a 
system of sewers. Thousands of mummified birds are 
found in Egypt and the bird frequently figures in the 



THE IBIS. 

BY PROF. CHARLES F. HOLDER. 

The spectacle of the ibis so thoroughly at home In a 
pool within the corporate limits of Los Angeles, South- 
ern California, is suggestive of the mild winters of that 
region, as these birds, as a rule, are confined to the 
tropics or their immediate vicinity. The birds shown 
here were introduced some 
years ago, and soon be- 
came perfectly domesticat- 
ed, living among the great 
clumps of tule, apparently 
perfectly contented. 

This is the glossy ibis, 
found in tropical regions 
and in Mexico ; and while 
it is an attractive and 
graceful creature, it has 
not the beauty of color 
possessed by the scarlet 
ibis of South America, 
which Audubon believed 
he saw in Louisiana, but 
which has never been ob- 
served there since. The 
glossy ibis is common in 
Mexico iu summer, retreat- 
ing to more congenial 
climes in winter ; yet as 
suggested, the winters of 
Southern California appar- 
ently do not trouble the 
birds shown in the illustra- 
tion. 

The color of this species 
varies with age, this being 
so marked that different 
names have been given the 
different birds, as glossy 
ibis, green and gray ibis. 
There is no difference in 
plumage between male aqd 
female. The latter is a lit- 
tle smaller than the male. In the adult bird a dark 
chocolate hue pervades the neck, head, and part of the 
back, while the wing coverts are darker and dashed 
with green ; the tail is glossed with purple and green. 
The beak is dark brown with a touch of purple, and 
around its base, including the eye, is a naked space 
that gives the impression of a face. This is colored a 
grayish green ; the legs and feet are also of this color. 
The bird is about two feet in length, and its position in sculpturing of this country, and evidently for some 
the water or as it stands among the tules is at once reason made a strong impression upon the people, 
dignified and graceful, 
well shown in the ac- 
c o m p a n ying ill ustra- 
tion. The young lacks 
the glossy sheen which 
characterizes the adult, 
and is more mottled. 

The so-called sacred 
ibis, and the fact that 
it figures extensively in 
the literature and reli- 
gion of the ancient 
Egyptians, has given 
the croup more than 
ordinary interest. The 
sacred species is Ibis 
aethiopica, a striking 
bird, being pure white, 
the disconnected barbs 
of its plumes a purple 
black. The head and 
neck are naked, the lat- 
ter being black. Travel- 
ers on the Nile always 
have the sacred ibis 
pointed out by those 
who "personally con- 
duct," but the bird seen 
is the buff-backed ibis, 
the real sacred ibis hav- 
ing long ago disappear- 
ed from the Lower Nile, 
confined now to the 
region south of Khai 
toum. There is very 
good reason to believe 
that the sacred ibis 
never was found in 
Kirypt or Nubia except 
HI the case of a few indi- 
viduals, the vast num- 
bers in the tombs being 
explained on the theory 
that the Egyptians im- 
ported them. 

The buff-backed spe- 
cies is very.common, and 
was formerly, more than 
at present, employed as 
a scavenger, and pro- NEW YOBK'S LATEST TIRE FIGHTEE— THE POBTABLE SEARCH-LIGHT 



Hermopolis was the patron city of the ibis, and it was 
imported into Italy in early times and kept at the tem- 
ples of Isis, the emblem of Thoth, the secretary of 
Osiris, and supposed to record the deeds of the dead, 
thus explaining the presence of its figure upon so many 
monuments. 
To see the bird today it would be necessary to go 
far into tropical Africa. It 
nests near Khartoum in 
September, according to 
Dr. Vierthaler, forming 
the nests in the mimosa 
trees which are surround- 
ed by marshes. As many 
as thirty nests, constructed 
of course with twigs and 
lined with feathers and fine 
twigs, have been counted 
in a single tree. Three, 
sometimes four greenish 
white eggs are laid, about 
the size of those of a duck. 
The birds from long ex- 
emption from interference 
pay little or no attention 
to the natives, moving 
about among them and 
near their flocks without 
fear ; but they avoid the 
white man and lead him a 
long and generally fruit- 
less chase. 
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A PORTABLE SEARCH- 
LI6HT FOR FIRE DE 
FARTMENT USE, 
The search-light has been 
found of the greatest pos- 
sible use in navigation, in 
warfare and for spectacu- 
lar purposes. It has never 
before, we believe, until 
now been pressed into ser- 
vice as a means for saving life. Our engraving repre- 
sents a new portable searchlight which the New York 
Fire Department has had installed as a part of the 
equipment of Engine Company No. 30, on Marion 
Street, in the heart of the dry goods district. At first 
sight the apparatus resembles the ordinary fire engine, 
and, in fact, it was built by the La France Fire Engine 
Company, of Eluiira, N. Y. It is intended for use at 
fires at night, or where the smoke is very dense, as the 
light penetrates the smoke easily and enables the fire- 
men to save life and put 
out the flames much 
better than with lan- 
terns. 

The boiler is of up- 
right tubular pattern 
and drives a Forbes up- 
right engine with 5X5 
cylinders, which at a 
pressure of 100 pounds 
makes 600 revolutions 
per minute. There is 
an independent Blake 
duplex feed pump, and 
there is a 10-gallon feed 
tank. The engine is 
direct-connected to a 
Bullock ironclad multi- 
polar marine type gen- 
erator, and the current 
is furnished at a pres- 
sure of 80 volts, each 
light taking 35 amperes 
of current. There is a 
flywheel between the 
engine and the gener- 
ator to assist in making 
the motion regular. 
There are two search- 
lights of the Rushmore 
marine pattern, of 6,000 
candle power each, the 
barrels being 18 inches 
in diameter. They are 
carried on each side of 
the driver's seat. The 
usual means are pro- 
vided for turning them 
at any angle, and spe- 
cial care is taken to pro- 
vide means whereby the 
vibration is taken up. 
The search-lights can 
be removed from the 
pins which secure them 
at the front of the ap- 
paratus, and they may 
be placed on portable 
standards which are 
PLANT AT WORE. carried at the rear of 



February 3, 1900. 



^tmtitu %mmavi. 



the boiler along with the cables. Two reels of double 
flexible conductor cables carry 200 feet of cable, and 
the connections are so arranged that there can be no 
confusion as to positive and negative. One of the 
search-lights is provided with lenses which throw a 
square beam of light on the face of the building, while 
ihe other is an ordinary reflecting search-light whose 
rays may be converged or diverged at will. The light 
is controlled by block switches and a rheostat, which 
is situated behind the driver's seat. Weston ammeters 
and voltmeters are provided in order to enable the 
electrician to obtain readings at all times when the 
current is being generated. There is little doubt that 
the machine will prove of great value in many cases 
where at present the facilities for lighting are very in- 
adequate, such, for instance, as at fires on ships. The 
apparatus may be run out on a pier and one of the 
great lamps made to project the light into the hold, 
thus enabling the firemen to conduct their salvage 
operations with more immediate chance of success. In 
searching ruins for bodies the lamps will also prove of 
great use. Smaller incandescent lights will be carried 
in time for use in cellars, etc. The portable search- 
light plant has been a favorite subject of study with 
Fire Chief Croker, and the results of the new experi- 
ment will be looked for with mterest. 



NEW EXCAVATIONS AT CABTHA6E. 

Since the month of January of last year, some im- 
portant excavations have been made at Carthage, in 
ground never before explored. It was M. Gauckler, 
the learned director of the antiquities of Tunis, who, 
after obtaining the consent of the owners of the land, 
began the work according to a definite plan, before 
bringing to light a necropolis of the Punic epoch. 

The site of the excavations is situated at the base of 
Bordj Djedid Hill and in proximity to the restored 
cisterns. The sea is not very far distant, and the 
present trench is contiguous to the land in which 
Father Delattre discovered so many tombs in 1894. 

As M. Gauckler had foreseen would be the case, 
there were at once found various superposed ruins of 
structures that corresponded to successive civilizations 
which have passed over Carthage. In the first place, 
the debris of the Christian city at tlie epoch of 
Tlieodosius, then, underneath, the remains of the city 
of the Upper Roman Empire, the epoch at which it 
attained its greatest splendor, and, in aggrandizing 
itself, constructed its houses upon the necropolises of 
Phenician Carthage ; and, finally, the debris of the 
purely Carthaginian civilization of the sixth and sev- 
enth centuries before our era, an epoch very curious 
by reason of the affinities that it presents with Egypt 
on the one hand and with Assyria on the other. 

At the first blows of the pick, the discoveries were 
important. Under a great mosaic which 
served as a facing to a structure of the Chris- 
tian epoch, M. Gauckler came across one of 
those curious places of concealment in 
which the last votaries of paganism often 
endeavored, without always succeeding, to 
protect their idols against destruction by 
Christian iconoclasts. It was a walled vault, 
and was full of various debris that covered 
a collection of very valuable objects of wor- 
ship. In the first place, there was a slab of 
white marble bearing a dedication to Jupiter 
Ammon signed by twelve priests, having at 
their head a grand mistress of the rites (Mater 
Sacrorum); and then, at the bottom of the 
vault, four white marble statues, three of 
them well preserved, one representing the 
Greek Demeter (Ceres Afrieana). who re- 
placed Tanit, the Phenician goddess, and 
two others, perhaps representing a Oane- 
phore and a Core in the act of walking. 

All these statues were of very careful work- 
manship and were touched up with paint 
that gave vigor to the marble. 

At a depth of about twenty- five feet, M. 
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Gauckler came across the . first tombs, the origin of 
which dates back to the seventh and eighth centuries 
before our era. They were simple ditches dug in sand 
at the bottom of a well, or funereal chambers con- 
structed of large bond-stones. Several of them con- 




FEMALE AND FTTNEBEAL MASKS. 

tained terra cotta masks having a grotesque and real- 
istic expression of a striking effect, and were doubt- 
less placed in the tombs in order to frighten such 
spirits as should trouble the repose of the dead. 
Nearer to the front of the trench there were dis- 
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covered some richer tombs that contained silver 
jewelry, collars of beads of glass or precious stones and 
a few gold rings. 

The richest funereal objects were found in two 
vaults constructed of very regular fiat stones and 
closed by a flagstone. The interior was covered with 
a stucco as white as snow, and the ceiling was lined 
with cypress wood. The skeletons lay directly upon 
the floor, adorned with their jewels and surrounded 
with pieces of pottery of all sizes. 

In another tomb was found the skeleton of a woman, 
probably a priestess, holding in its hands a bronze 
mirror and cymbals of the same metal. It had numer- 
ous bracelets of glass beads on the arms and several 
gold rings on the fingers, and, on the neck, a superb 
massive gold collar composed of forty elements, and 
enriched with hard stones. 

There was, in addition, a second collar, of silver, a 
large flagon of enameled earthenware, painted disks 
of ostrich eggs, a lamp with two burners, and various 
other objects. This constituted the most complete 
collection of funereal objects that has been found in a 
necropolis. 

The most curious finds made in other graves con- 
sisted of terra cotta molds representing fishes, ibises 
and masks, but of a different kind from the grotesque 
masks. These are figures of an entirely Egyptian 
style as regards head-dress and type of face. 

There has also been discovered a jade cylinder of 
Assyrian origin representing the god Marduk strangling 
an ostrich. 

At present the excavations are being carried on in a 
region of a very different archaeological character from 
the preceding. They have just brought to light a 
Byzantine monastery, the most important part of 
which is already exposed. It comprises a rich basilica 
with five naves supported by columns of valuable 
multicolored marbles. The floor is entirely paved with 
well preserved mosaics. 

Along side of the basilica, properly so called, extends 
a hexagonal baptistry, a chapel with a martyr's 
tomb, an atrium set apart for ablutions, and vestiaries 
and different chambers of less certain functions — the 
whole paved with mosaics of very varied designs. 

This monastery was established directly in the center 
of the ancient Phenician necropolis, and nothing is 
more curious than to find upon the ground now being 
excavated the inter-mixture of structures so diverse, 
which are distributed over a period embracing more 
than fourteen centuries. 

All these discoveries do great honor to M. Gauckler, 
who has made his resi arches in a very methodical man- 
ner, and it is but just that they have been crowned 
with success. 

The statues, jewelry, pottery and mosaics derived 
from these excavations are now on exhibition 
at the Musee du Bardo. 

For the above particulars and the engrav- 
ings we are indebted to Le Monde Illustr6. 



POTTEBY. 



Protection of California's Big Trees. 

Steps are being taken to preserve the 
famous Calaveras grove of big trees, which 
will probably pass into the hands of a large 
lumber firm which has secured an option 
on this famous grove. It is the inten- 
tion of the new possessors to build large 
sawmills in Calaveras County, and they 
will then turn all of the large trees, which 
have been made one of the points of 
interest to visitors, into lumber unless some 
immediate steps are taken to save tliern. 
Various clubs and associations in Cali- 
fornia are doing their best to save the 
great trees, which are famous all over 
the world. It is urged that a national 
park would be most desirable at this point, 
as has been done in Mariposa and Tulare 
Counties. 





A BYZANTINE BASILICA 1TNEABTHED AT CABTHA6E. 



PHENICIAN TOMBS. 
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THE FBOPOSED PNEUM&TIC BALANCE LOCKS FOB 
THE £BI£ CANAL. 

The principles upon which iij« pneumatic balance 
lock is constructed are very simple, and luay be illus- 
trated by the experiments shown in the accompanying 
diagrams. If an inverted tumbler be held in a verti- 
cal position and pushed downward into a pailj of 
water, the water, as everyone knows, will rise only a 
small distance within the tumbler, the elasticity of the 
contained air serving to exclude it. If all downward 
pressure be removed, and care be taken lo maintain 
the tumbler in a vertical position, it will float. In this 
condition the air within the tumbler is compressed, 
and the pressure will depend upon the weight of the 
tumbler and the area of the surface of the water con- 
tained within it. If we take another inverted tumbler, 
similar in size and weight to the former, and depress it 
in the water, at rhe same time tilting it slightly, so 
that the contained air can escape and the water ent«r 
until only an inch or so of air space remains, and if we 
connect the air-space in the tumblers by a U-pipe, as 
in Fig. 1, we have exetuplified the principles on which 
the balance lock operates. 

If a weight be now placed on the elevated tumbler 
it will begin to descend, driving the air through the 
U-pipe into the depressed tumbler and causing it to 
rise, until the positions are reversed, as in Fig. 2. If 
the excess weight be transferred to the other tumbler, 
the air will be forced back through the tube and the 
tumblers will assume their former relative posi- 
tions. If,, however, we wish to secure the tumblers 
in the positions. Pig. 2, we can do so by adiuitting wa- 
ter into the bend of the U-tube, as shown in Fig. 3, 
for we shall then find that even if we transfer the 
weight to the elevated tumbler, it will fail to lower it, 
the water in the tube preventing the flow of the air. 
If, now, we wish to make sure that the elevated tuui- 
bier shall maintain its position at a piedeteriuined 
hei;;ht, we can provide a stop above it as shown, and 
introduce compressed air below it by uieans of a pipe 
(see Fig. 3). In this condition the difference of air 
pressure in tlie two tumblers will be shown by the dif- 
ference of elevation of the water in the two legs of the 
U-pipe. and if there is no leakage of air in the pipes', 
the tumblers will remain in these relative positions in- 
definitely, even thouirh the weight be changed from 
the depressed to the elevated tumblers as in Fig. 4, in 
which case all that is necessary to reverse the positions 
is to shut off the compressed air supply, and let the 
water out of the U-pipe, whereupon the air will begin 
to flow and the tumblers wiil assume their new posi- 
tions. 

The simple principles above illustrated have been 
utilized by Cliauii- 
cey N. Button, a 
civil engineer of this 
city, in the operation 
of a system known 
as the Poeuiiiatic 
Balance Locks, 
which are designed to 
raise or lower quick- 
ly the largest sea- 
going vessel at a sin- 
gle lift through ver- 
tical distances of 100 
feet or over. On our 
front page will be 
found illustrations of 
two sets of locks of 
this type which it is 
proposed to build on 
the route of the Erie 
Canal, one at Lock- '"■ 
port, near Lake Erie, 
and the other at Co- 
hoes, the eastern ter- 
minus of the canal. 
The former locks 
are to have dimen- 
sions to suit the 
size of catial. boat 
adopted, and an ex- 
treme lift of G8>^ 
feet. The Co hoes 
locks will have the 
same length, breadth 
and draught, but the 
extreme lift will 
reach the extraordi- 
nary heigiit of 144 
feet, or many times 
;if much as the ex- 
I rente lift of the loft- 
iest locks now in existence. Oar drawings are made 
from the plans adopted by the Canal Board and 
represent this great work as it will appear when com- 
pleted. The present series of locks of The old type at 
these two places include the heaviest lifts on the Erie 
Canal, and together they make up over two-thirds 
of the total rise of about 573!) feet from the Hudson 
River to Lake Erie. 

The locka at present in use in the Erie Canal are of 



the type with which we are all familiar. The vertical 
distance is overcome in short lifts, and hence many 
locks are required with a consequent long delay in the 
passage of boats. Thus at Lockport there are five 
locks with an average lift of about 11% feet, and it 
takes a couple of hours for a tow of five boats (four 
barges and a steamer) to pass through. At Cohoes, 
again, sixteen locks with an average lift of about 9 feet 
lire necessary to raise the boats from the Mohawk 
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OIAOBAU ILLUSTBATING PBINCIPLES OF OPEBATINO 
THE PNEUMATIC LOCKS. 

River (o the upper level, and here, in busy times, it is 
estimated that half a day is consumed in the passage of 
a tow. A pneumatic lock will save in time and towage 
the equivalent of one-eighth of a cent a bushel in the 
freight charge an all east-bound grain. 

Referring to the drawing of the Cohoes locks on the 
front page, it will be noticed that the upper level of 
the canal is carried by a steel aqueduct up to and be- 
yond the edge of the high banks of the river. Here it 
terminates in two mouths closed by gates, standing 
vertically 144 feet above the river. Immediately below, 
and in line with the upper level, are excavated in the 
bed of the river two great pits, each about 50 feet wide, 
380 feet long, and 175 feet deep. In each pit is placed 
a huge rectangular caisson, whose dimensions are some- 




TBANSYEBSE SECTION THBOUOH COHOES LOCKS. 



what smaller than those of the pit, so as to allow it to 
move vertically within the latter. In the cross-sec- 
tional drawing given herewith the pits are indicated 
by the letters W W, and the caissons by A and B. 
Above the roofs of the caissons are carried tanks, F F, 
which are 32 feet wide, 12 feet deep, and BIS feet long, 
and whose mouths are closed with watertight gates, 
similar to the gates, L, that close the mouths of the 
basins at the upper level. 



Now the bottom of the caissons being open and the 
loof and sides airtight, it follows that when they are 
immersed in the pits they will float in the same way as 
the tumblers in the pail of water, and if the air-space 
in the two caissons be connected by piping, they will 
balance each other. In the sectional view, the caisson, 
A, is shown raised to its full height of 144 feet; the sur- 
face of the water in the tank, F, is at the same level as 
the water in the upper canal, and a barge is shown in 
the act of entering the tank. The caisson, B, is in the 
lowered position and the mouths of its tank, F, are 
open so that it connects with the Mohawk River, and 
barges can enter and leave it. 

The air-space in the caisson, A, is connected by flexi- 
ble pipes, a. a, and an emergency valve, J, with the 
right hand leg, 2, of a huge U-pipe, K, K. 10 feet in 
diameter, and the air-space in the caisson, 5, connects 
through the flexible pipes, b. b, and emergency valve, 
Q, with the other leg, 3, of the U-pipe. Water is fed to 
and wasted from the bend of the U-pipe through the 
pipe. 4, by way of the 3way valve, i2, and eoiupressed 
air is led in from an accumulator, D, by the pipe, P, by 
wa.y of the valve, (5, which introduces the air to leg 2 
or leg 3 of the U-pipe, as desired. 

The great caissons are maintained in a true vertical 
and horizontal jiosition by means of massive vertical 
braced guides, E, E, and horizontal rolling shafts, e, e- 
which extend the full length of the caissons one on 
each side, and are provided each with four big gear 
wheels which engage vertical racks, P, P, on thegnides 
and on the caissons. The rolling shafts are heavy 
built-up steel tubes, 4 feet in diameter, and of great 
rigidity, and they serve as a positive parallel motion 
to keep the caissons absolutely level and prevent 
any tendency to rocking or binding in the water 
pits. 

The operation is as follows : Let us suppose that 
the caisson, B, is elevated with its tank, F^ registering 
its gate with a gat«, L, of the upper level. If an 
excess of water be admitted to the tank, F. over 
that contained in the tank of the now depressed 
caisson, A. so that the fsriuer will be heavier, the 
latter will begin to rise and caisson, B, to sink, the 
air passing by way of the pipe, b, the Upipe, K. and 
the pipe, a, from caisson, B, to caisson, A. When A 
has reached the upper level, as shown in the cut, it 
becomes necessary to lock it in position and prevent 
the air from flowing back through the pipes. This is 
done by opening the valve, R, and admitting water to 
the U-pipe, as shown in the sectional drawing. If 
now there were no change of temperature or of baro- 
meter to affect the pressure of the air in caisson. A, 
and no possibility of leaks, the caissons would remain 
in the elevated position indefinitely; but since the air 
pressure in the caisson may fall, it is necessary to se- 
cure the caissons in place before the gates of the 
mouths of the tank and the upper level are opened 
and the transfer of vessels wade. This is done by 
opening the valve, <S'. and allowing an excess pressure 
of air to enter the caisson, the pressure being derived 
from an accumulator, D. It is evident that the amount 
of pressure in the latter may be varied by intro- 
ducing more or less water into the accumulator 
tank, T. When the exchange of boats has been 
accomplished, the gates are closed, a foot more of 
water is admitted to the elevated tank than is 

contained in the 
lower tank, the water 
valve, R, is opened, 
allowing the water to 
drain out of the U- 
pipe through the 
waste pipe, O, and 
the air at once be- 
gins to flow from the 
caisson, A, to cais- 
son, B, the former 
descending and the 
latter rising to its 
new position. 
When the new locks have been installed at Lockport 
and Cohoes, it will take altogether about ten minutes 
to make the transfers of a tow of barges at each of 
these points. 

Although the system as installed on the Erie Canal 
will handle only canal boats and vessels of limited size 
and draught, any one who is acquainted with civil and 
mechanical strnctural work will see that there is no 
reasonable limit to the size of the locks that could be 
constructed, or to the height of the lift. As compared 
with hydraulic locks, this system floats the huge 
weight instead of concentrating it in one point, and it 
is not handicapped by having to raise the dead weight 
of a ponderous column of water. The air column 
within the caisson, however high it maybe, does not 
reduce the efficiency of the system by adding to the 
weight handled. It would be quite possible, for in- 
stance, in the unlikely event of the ship canal being 
built on the route of the present Erie Canal, to con- 
struct pneutiiatic locks at Cohoes that would lift the 
704-foot liner " Oceanic" with as much ease, in spite of 
her 28,000 tons dead weight, as the Cohoes locks will 
lift a eanal boat. 
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AN EARLY BEAFINO-HACHINE. 

After having been hidden away for more than ha,lf a 
century in a barn near Spencertown, N. Y., Enoch 
Ambler's curious old mowing-machine has again seen 
the light of day at a county fair. Although it was 
patented as early as December 33, 1834, it was not the 
flrst apparatus of its kind ; for Obed Hussey, on De- 
cember 31, 1838, and Cyrus McCormick, on June 21, 
1834, as well as others before them, had taken out 
patents on similar contrivances. And although it 
appears not to differ materially from the contem- 
poraneous Hussey and McCormick reapers, the old 
Ambler machine, merely on account of its age, is of 
sufficient interest to warrant a brief description. 

The frame of the machine is supported by a single, 
central driving-wheel, spiked to' prevent its slipping 
and connected by gearing with a horizontal pulley. 
By means of a belt passing around the pulley a vertical 
shaft is driven, which, at its lower end, is provided 
with a crank to reciprocate a cutter-blade which, it 
will be observed, is straight and not serrated and is 
mounted between the upper and lower sections of 
double fingers carried by a finger-bar. The cutting 
implements extend seven feet from one side of the 
machine. As the horses pull the machine forward, the 
grain, without the assistance of a reel, is received 
in the spaces between adjacent stationary 
guards or fingers and is cut by the reciprocat- 
ing blade. The double fingers which form 
part of the cutting apparatus were claimed 
both by Hussey and McCormick as an original 
invention, and were frequently mentioned in 
their bitter controversy for the honor of having 
devised the first successful automatic reaper. 

The first trials of the Ambler machine are 
said to have been in every way successful. But 
like many another similar primitive contriv- 
ance, it possessed the disadvantage of necessi- 
tating a very frequent sharpening of the cutter- 
blade. 



irtlllzlng New Fish for Food. 

The waste of food products has always been charac- 
teristic of our national life, and in the economical pre- 
paration of food materials which Americans consider 
useless, most of the European countries are far ahead 
of us. But with the rapid growth of our population, 
and the increasing demand for new varieties of food, 
the application of scientific principles to the food pro- 
blem is creating changes for the better. Owing to the 
progressive activity of an able scientific Fish Commis- 
sion, American fish culture stands first in the world, 
and our food fish have been multiplied so enormously 
by artificial methods of propagation that the supply 
has always kept well abreast of the demand. 

But no individual, or scientific body, is more ready 
to acknowledge our inferiority to most European coun- 
tries in the matter of utilizing all fish products than 
the Fish Commission. It is the abundance of fish 
food in this country that has prevented Americans 
from adopting the economicii) devices found in Europe, 
and it will be the self-chosen duty of the United States 
Fish Commission to illustrate the value of the methods 
of some of the northern countries of Europe in utiliz- 
ing fish products as food. 

In Norway, Scotland, and the Scandinavian coun- 
tries factories are established for making fish pastes, 



Pbospborescent Sulphide of Strontium. 

M. Jos6 Mourelo has presented to the Acade- 
mic des Sciences an account of his method of 
preparing a phosphorescent sulphide of stron- 
tium. The same experimenter has previously 
shown that certain substances, such as car- 
bonate of manganese and sub-nitrate of bis- 
muth, in small proportions, have the property 
of exciting the phosphorescence of strontium 
sulphide. In his recent 
experiments with sulphate 
of manganese, he has suc- 
ceeded in obtaining a bril- 
1 i a n t phosphorescence. 
The method of prepara- 
tion is as follows : A mix- 
ture is made of 100 grammes 
carbonate of strontium, 30 
grammes sulphur, and 03 
gramme sulphate of man- 
ganese, pure and anhy- 
drous ; these are well mix- 
ed and put into an earthen 
crucible, well closed. The 
crucible is heated to a 
bright red for three hours. 
In this manner a sulphide 
of strontium is formed 
which is almost white, 
hard, and possessed of an 
intense yellowgi-een phos- 
phorescence, which may 
be excited by the exposure 
of a few seconds to dif- 
fused light. The experi- 
menter describes several 
other methods of prepara- 
tion, by which he has progressively arrived at results 
even more satisfactory. He takes, for instance, 100 
grammes carbonate of strontium, adding 50 c. c. of 
water in which has been dissolved 3 grammes of dry 
sodium carbonate and 0'5 gramme fused chloride of 
sodium. After desiccation, the mixture is calcined, 
and to the impure strontia resulting is added 30 grammes 
of sulphur and OS gramme sulphate of manganese. 
By submitting this mixture to an intense heat, a sul- 
phide of strontium is obtained whose phosphorescence 
is more brilliant than in the former case and it is ex- 
cited with less exposure to light. The experiment 
which has given the best results is the following : 
With 100 grammes carbonate of strontium is mixed a 
solution of 0'2 gramme sulphate of manganese in 50 
c. c. water; to the mixture is added 30 grammes of sul- 
phur, 0'5 fused sodium chloride, and 3 grammes sodi- 
um carbonate. This mixture, heated in a crucible to 
bright redness for three hours, gives a sulphide which 
is rather white, hard, and granular, possessing a very 
great phosphorescent power, it being excited by the 
smallest exposure to diffused light. 




ANOTHER FOBU OF THE AUBLEB BEAFER. 




The Krupp works are to be extended at a cost of 
aot far from a millioa dollars. 



THE AUBLEB MOWING-MACHINE OF 1834. 

powders, and extracts that are absolutely unknown in 
this country. These factories use to a large extent 
the fish that have little or no commercial value in the 
marketsof the world as fresh orsalted food. The nutri- 
ment of the fish used is fully as good as the fresh fish, 
and it is only lack of flavor and palatableness that 
prevents their general acceptation by our epicures. By 
converting them into pastes, powders, and fish extracts 
they obtain for them a position in the food economy 
of the world that is highly important. 

In a forthcoming report the Fish Commission will 
give elaborate details about the workings of these 
fish factories in northern Europe, and will even re- 
commend the establishment of similar ones on the 
Atlantic seaboard. This is especially interesting in 
view of a recent innovation made by the fish factories 
of Scotland and Sweden in successfully utilizing the 
flesh of the shark and whale as fish extract. The con- 
centrated extract of these two gigantic sea inhabitants 
is put up in sealed cans, and resembles in some partic- 
ulars the numerous meat extracts put up in this 
country. The fish extract made from the shark and 
whale is cheaper than any of our meat extracts, has 
fully as much nutriment as beef extract, and through 
chemical treatment all disagreeable fishy flavor is 
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eliminated. For flavoring soups, or for forming the 
foundation of soups, this fish extract is valuable, and 
is employed in the countries of Europe quite exten- 
sively in general cooking. 

Both whale and shark meat is highly nutritious, but 
the excessive fat of the former makes it unpalatable to 
any except the inhabitants of the cold northern coun- 
tries. To overcome this the fat and oil are first extracted 
in sufficient quantity to make the residue a good foun- 
dation for meat extract. The oil that is removed is 
used for other purposes, while the rich, nutritious liquor 
and juices are boiled down further and e\'aporated 
until they have the consistency of molasses. Then 
it is flavored in various ways for the market and put 
up in sealed jars. 

The fish meal made in the factories of Norway is an- 
other article of food that is practically made from 
waste or useless material. The flesh of fish that have 
no recognized standing in the markets in the fresh 
state is reduced to a fine powder, and by chemical 
treatment it is prepared so it will keep indefinitely. 
This fishmeal is highly nutritious, and is eaten exten- 
sively by the inhabitants of northern Europe. When 
properly fiavored, it is not an unpleasant article of 
food. The statement is made by some authorities that 
this fishmeal contains four times as muph nutriment 
as beef. 

Fish paste is another product of these north- 
ern factories that has received the universal 
commendation of culinary experts abroad. The 
paste is made by reducing the flesh of the fish 
to a thick mass, with all the natural juices of 
the fish retained, but with disagreeable strong 
odors eliminated. Tliis paste is highly sea- 
soned, and is all prepared for making soups 
and similar delicacies. It is put up in cans and 
jars, and the French and German cooks de- 
pend to quite an extent upon thnse fish pastes 
for relieving the monotony of consomme and 
mock turtle soup at the beginning of each 
meal. 

The question of establishing similar fish fac- 
tories in this country of course depends upon 
the supply of available tis.li that to-day have 
little economic value. Whales we have not in 
sufficient abundance to supply the factories 
with material for their cheap products, but 
sharks of great variety abound in the waters 
along our Atlantic seaboard. They could be 
caught in enormous quantities, and besides sup- 
plying the factories with 
njaterial they would re- 
lieve the seas of pirates 
that undoubtedly tend to 
keep down the supply of 
fresh food fish. The por- 
poises could also help to 
furnish the factories with 
raw material, for in the ex- 
traction of the oil and fat 
from these large fish there 
is a great waste of flesh 
and fish juices. Our moss- 
bunkers and menhaden, 
which are now used chief- 
ly for bait for blue and 
other fish, might find a 
new use in the fish facto- 
ries, while dogfish, skates, 
and similar inhabitants of 
the deep that are inimical 
to the fishing industry 
would inevitably be utiliz- 
ed for paste and extracts. 

The swordfish has al- 
ready become popular as 
an article of diet, although 
it was not many years ago 
that the flesh of this fish was considered unfit to eat. 
Around Block Island to-day there are numerous sword- 
fish hunters, who depend upon the industry for a liv- 
ing. The fish are sold in New York and Boston at 
paying prices, and most summer hotels have swordfish 
steaks on their bill of fare. The swords of the fish are 
sold as souvenirs. Swordfish steak is cut with the 
grain, and retails at 12 to 15 cents a pound, and the 
supply hardly equals the demand, especially in sum- 
mer. The fish caught off the coast run from two to 
six hundred pounds in weight. Formerly all of these 
monsters were allowed to live in the ocean without 
thought of using them for food, but now both the 
fishermen and the consumers are benefited by the 
discovery of their really valuable qualities as fish diet. 
While it may not be possible ever to popularize the 
flesh of the blue, leopard, or shovel-nose sharks as fresh 
fish, the factories of the future will utilize them for 
making fish paste, fishmeal, or fish extract. G. E. W. 



The Rome correspondent of The London Lancet has 
made a suggestion that the salt which from the earli 
est ages has been mingled with the water for cere- 
monial church purposes should be modified so as to 
make it a true, disinfectaat. 
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Automobile Nenrs, 

Automobiles have appeared at a number of hunts 
and shooting meets in England. 

The Automobile Velo Club, of Nice, has arranged a 
week's meeting on the Riviera, and another club is 
doing the same for Pau. 

The French army authorities have been conducting 
tests with the Scotte steam vehicles for heavy traction 
work. It does the work which was formerly performed 
by thiity-two horses. The speed of the Scotte road 
train is much faster thaa that of the traction engine, 
and as no stops are necessary to change horses, a long 
journey can be expeditiously made. 

Mr. James T. Allen, Examiner, United States Patent 
Office, has been compiling a volume dealing with all 
patents on carriages propelled by electricity, gas, 
steam, or other power between 1789 and July 1, 1899. 
It will contain photographic reproductions of all the 
drawings, with text dealing with the matter of the es- 
sentials, of the specifications, the claims in full, and 
other matter. 

The Italian general staff has ordered the construc- 
tion of a few automobile caissons for field artillery, 
which will be made to demonstrate their practicability 
this spring. The War Office will make public the re- 
sults of their experiments during the Exposition. 
Three models for ordinary field service will be shown. 
First is a strongly built vehicle of high power and of 
the racing pattern, provided with a motor which will 
produce a speed of 40 miles an hour. It is intended 
for the carrying of dispatches. The second will be a 
heavyweight traction car for carrying large field pieces. 
There will also be a very light petroleum motor tri- 
cycle armed with a Maxim gun. Motor ambulances, 
wagons for the use of the field telegraph service and 
motor cars for the use of the staff will also be ex- 
hibited. 

The AutomoVjile Cab Company, of Boston, will not 
use motormen as drivers, owing to the fact that the 
motorman's training bars him from being an efficient 
driver. On the cars, when any danger threatens, his 
first thought is to put on the brake with all his might 
with his right hand. On a cao, however, the right 
hand deals with the steering lever, which is a wholly 
different matter, and the driver who had been a motor- 
man would probably forget in emergencies and try to 
stop the cab by pushing the steering lever just as he 



used to manipulate the brake handle. This usually 
results in the cab running wild, and it is liable to do 
serious injury. An accident which occurred in Boston 
last summer was traceable to the fact that the man in 
charge was an ex-motorman, and the old instinct got 
the better of him. 

An automobile with three occupants was run into by 
a trolley car in New York on June 21. The horseless 
vehicle was going at a pretty good rate on Fifty-ninth 
Street just west of Sixth Avenue, when the driver lost 
control of the steering apparatus. A Sixth Avenue 
trolley car came around the curve at Fifty-ninth Street 
also at a high rate of speed. The motorman thought 
that the automobile would get out of the way ; the re- 
sult was that the two vehicles came together and the 
light carriage was thrown against the wall of the Park, 
clear across the stone sidewalk. The three occupants 
were thrown against the wall and under the wreck of 
the vehicle. No one was seriously injured. The auto- 
mobile was completely wrecked. This should be a 
lesson to all drivers of such vehicles, ^especially in 
cities, to take more precaution than they would with 
horse-drawn vehicles. Accidents of this kind injure 
the automobile industry, and the drivers cannot be too 
severely condemned. 

In one of its recent meetings, the Automobile Club 
of France proceeded to choose the equipages which 
were to represent it in the contest to be held next year 
for the Gordon Bennett cup. The two equipages 
chosen were : Isr, Messrs. R. de Knyflf, Charron and 
Grirardot ; 2d. Count de Chasseloup-Laubat, Hourgieres, 
Lemaitre and Levegh. This choice has been the sub- 
ject of some discussion on the part of the persons 
named and others, and it is not certain whether the 
choice will be final or not. Several of the automobile 
clubs of Europe have signified their intention to take 
part in the contest. The Duke of Ratibor, president 
of the Automobile Club of Grermany. has just officially 
announced to the Paris Club that his club will take 
part in the contest. The Automobile Club of Belgium 
has also signified its intention to enter the competition, 
and has chosen three of its best conductors to contest 
the cup next spring. On the contrary, the Swiss and 
the Austrian clubs have announced that they cannot 
take part in the contest until 1901, as the automobile 
industry in these countries is not yet sufficiently de- 
veloped. 
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The New Tomb of Fulton. 

The special committee of the American Society of 
Mechanical Engineers now has $1,300 toward the new 
monument, and the amount needed is about $3,000. 
It is thought that the balance will be raised promptly 
in the next few months, so that the tomb can be pre- 
pared during the summer and the interment and dedi- 
cation will take place during the annual meeting of 
the society in December. It will be a plain granite 
receptacle with probably nothing more than the name 
of Fulton on the side toward the street, and an inscrip- 
tion on the other side will recite the facts of the erec- 
tion of the sarcophagus by the society. An illustrated 
monograph on Fulton is to be issued by the society, 
and it will be prepared by H. H. Suplee. It will in- 
clude illustrations of all known memorials of Fulton, 
the richest collection of which is in the possession of 
the society. There is reason to believe that the trans- 
fer of Fulton's remains will be followed by a move- 
ment to erect a costly monument to the inventor. 



The Current Supplement. 

The current Supplement, No. 1257, has many articles 
of importance. "The Present Status of the Caprifig 
Experiments in California" is by Dr. L. O. Howard, 
and it corrects erroneous notions which obtain regard- 
ing this curious subject. *'The Problem of Honey- 
comb" is by Charles Dawson, and is an interesting 
paper. "The Insect Foes of Tobacco " is an elabor- 
ately illustrated article. " RecenC Improvements in 
Rice Culture" is by Dr. Eugene Murray-Aaron, and is 
illustrated. *' Animal Electricity " is by W. S. Hedley. 
"The Progress of Automobiiism in 1899" describes the 
principal advances of the year. 

Contents, 

(Illustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 
Ai^ricnltni-al Implements. 

GRASS OR STUBBLE BURNER.— Daniel Mor- 
rison, Maple Creek, Northwest Territories, Canada. 
On the prairies of the United States and Canada the 
flames from burning stubble and grass often spread and 
cause no small damage to bnildinge. The Inventor 
has devised a machine which burns the dried grass, but 
prevents the spreading of the flames by means of aprons 
of fire-proof material. The apparatus sets fire to the stub- 
ble and forces the flames in the right direction by a 
draft of air as it moves over the ground, thus burning a 
strip equal in width to the width of the machine. 

HARROW AND PULVERIZER. - Henry G. 
MosHER. Fairmouiit, Neb. The harrow and pulverizer 
is constructed with crushing-plates and toothed bars, ar- 
ranged BO. that both may be adjusted at the same time, or 
po that the plates may be adjusted independently of the 
toothed bars. The grouping of the plates and the toothed 
bars is guch that the plates, when placed parallel with 
the ground, will insure the teeth's entering the soil the 
desired depth, thus enabling a field to be evenly har- 
rowed, even when young plants are just sprouting from 
the ground. 



Engineering^ Improvements. 

ROTARY ENGINE.— Horace Fishering, Xenia, 

Ohio. 'J'he circular body of the engine has annular 
grooves in both ends leading to a central partition, with 
bladeways passing from end to end and through the parti- 
tion. In these ways chambered blades operate to give 
passage for steam and to prevent the cushioning and 
pounding of steam as the blades play automatically in 
and out of the piston-slot or ways. Rods on the middle 
section of the ways extend out through the rim and 
have slides attached to theirouter ends engaging a cam or 
track, the orbit of which is composed of arms, the cen- 
ters of which are diametrially opposite each other from 
the piston-shaft. The inner arc permits the blade to be 
in its innermost position to pass the abutment; the outer 
arc permits the blade to be in its outermost position 
covering the steam-space, the length of this arc being 
the distance between the inlet and exhaust port. An 
arc on either side unites these two arcs, causing the au- 
tomatic action of the blade and completing an orbit or 
track absolutely without an abrupt point. 



Kail way-Appliances. 

INTERCEPTING-VALVE FOR AIR-BRAKES. — 

George W. Buckalew, Memphis, Tenn. By the use 
of an intercepting-Viilve, devised by the inventor, one 
or more engines coupled to the rear end of the train as 
helping engines, are enabled to co-operate with the 
leading eneine in supplying air from their main reser- 
voirs, to the train-pipe, so as to assist in supplying the 
brakes in long trains. When the devices are applied, 
they are so adjusted on the leading engine as to be 
thrown out of action, so that the leading engine acts in 
the usual way to apply the brakes for the whole train 
by a reduction of pressure in tho train-pipe through the 
engineer's valve of the front engine. But with the rear 
engine the (U^vices, by proper adjustment, are brought 
into action for automatically supplying to the train- 
pipe air from its main reservoir and still permitting 



pressure to be reduced in applying the brakes from the 
front engine. 



Miscellaneous Inventions. 

CORSET.— Lahyesia Paxton C. Packwood, Lake 
Maitland, Pla. The corset is composed of front and 
rear parts connected by buckled straps and unprovided 
with the usual side portions. A corset thus made, be- 
sides fitting the figure properly, enables the body freely 
to perform physical exercises. 

CONVERTIBLE BEDSTEAD.— Adrian de Piniec- 
Mallet, Bensonhurpt, Brooklyn, New York city. To 
convert a bedstead from a double into a single bedstead 
or vice versa, the inventor employs two bedsteads having 
interlocking engagement and moving transversely one 
upon the other to form a bed of the form desired. One 
bedstead has a transverse connection between its posts 
on the outside and the other bedstead has a transverse 
connection between its posts on the inside the posts of 
one bedstead being movable between the posts of the 
other bedstead. 

COMBINED HOOK AND CLASP. — Charles V. 
Richards, Skowhegan, Me. This device comprises es- 
sentially three parts— a body-plaie, a clamping-plate 
and a connecting-link between the two— so combmed 
that they are adapted to be attached to the waist-band 
of a skirt and, to be supported from a belt of that type 
which is independent of the skirt. 

ACETYLENE-GAS GENERATOR.— Augustus F. 
Shriver, Arbuckle, Cal. The generator comprises the 
usual gasometer having a rising and falling bell and a 
generator connected by a pipe with a water supply. A 
lever operates a valve in the pipe and has a roller upon 
its free end adapted normally to engage the side of 
the gasometer-bell, thereby to be hi Id in an inclined 
position, and also adapted to pass over the upper end of 
the bell when it falls sufficiently to open the water- 
supply valve to admit water to the carbid and generate 
a fresh quantity of gas. 

FIRE-ESCAPE.— Alfred Holden, Manhattan, New 
York city. The fire-escape comprises a drum upon 
which a chain or rope ladder is wound. The drum h 
mounted at the top of a building and is connected with 
an electric motor, so that it may be turned either to 
wind or unwind the ladder. The motor is operated by 
means of a switch which is located on the ground or at 
any easily-accessible place at a distance from the 
motor. 

NEGATIVE-HOLDER. — Frank C. Meyer. 1310 
Myrtle Avenue, Brooklyn, New York city. The object 
of this invention is to provide a convenient casing for 
packing, storing, and preserving photographic nega- 
tives. The holder provided for this purpose consists of 
a series of flexible, parallel leaves having their central 
portions cut out to allow the circulation of air. Strips 
are arranged between the base p-^ rtions of the leaves, 
both leaves and strips being secured solidly together, so 
that the strips form a solid base-support for the nega- 
tives. The construction prevents contact of the nega- 
tives with one another when placed between the leaves, 
permits circulation of air, thereby preventing molding, 
excludes dust, and protects the plates during shipment 
and storage. 

FOUNTAIN - PEN FILLING - DEVICE. — Lyman 
FiSK, Hackensack, N. J. Through the stopper of an 



ink-bottle a suction-pipe extends carrying a piston at its 
outer end. The reservoir of the pen is pushed over the 
outer end of the suetion-pipe. forcing out the air through 
a vent in the stopper. In drawing the reservoir back a 
vacuum is created, which, causes the ink to rush up 
through the suction-pipe and fill the pen. The reservoir 
may thus be rapidly and easily filled without danger of 
staining the fingers. 

CURTAIN-SUPPORTER. — Mrs. A. T. K. Hawley, 
Delhi, La. This supporter for curtains, portieres, and 
other hangings, by means of which the curtains are held 
in regular and graceful folds by automatic devices, 
comprises a tube having a longitudinal slot, one end of 
the tube being open. A head removably engages the 
end. A retractile coil spring is fitted in the lube and has 
one end secured to the removable head. Fastening de- 
vices for the curtain are engaged with the coils of the 
spring and project slidably through the slot in the tube. 

FIREMAN'S LIFE-SAVING APPLIANCE.— Wil- 
liam H. Cornell, Brooklyn, New York city. The in- 
vention provides a means for facilitating the saving of 
lives by firemen, an end which is attained by constructing 
an appliance to be strapped to the fireman and capable of 
being carried to the person to be rescued. The device is 
BO constructed that it can also be used at the end of a 
line for loweriiig persons from the windows of a burning 
building, instead of carrying them down on the back of 
a fireman. 

Note.— Copies of any of these patents will be furn- 
ished by Munii & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



new books etc. 

On the Theory and Practice of Art 
Enameling upon Metals. By 
Henry Cunynghain, M.A. London : 
Archibald Constable & Company. 
New York : The Macruillan Com- 
pany. 1899. lamo. Pp. 136. Price 
$1.60. 

Enameling is a most fascinating art, which is not pro- 
perly understood to-day. So far as we remember, there 
is no practical treatise at all in English, and for this 
reason the present work will be warmly welcomed. 
Owing to the factory-system, art craftsmen find it diffi- 
cult to earn a living, and the art of enameling bids fair to 
become a lost art as far as the best work is concerned. 
The present admirable book will do much to prevent the 
art from becoming forgotten. Many illustrations are 
made from actual photographs taken in the workshop. 

Standard Polyphasr Apparatus and 
Systems. Bv Manrice A. Ondin. 
M.S. New York : D. Van Nostra nd 
Company. 1899. 12mo. Pp. 349. 
Price $a 

The development of the polyphase apparatus and tiie 
application of the polyphase systems to the solution of 
engineering problems have been so rapid of late that 
there is no valuable literature on the subject that is at 
once practical and up-to-date. 'I'his iu itself would be a 
satisfactory reason for the publication of the present 
work. Many who thought they were thoroughly familiar 
with electrical matters ten years ago find that they are 



absolutely at sea when the two-phase, three-phase and 
monocyclic systems are concerned. The book is an ad- 
mirable treatise. 

The Ironmonger's Diary for 1900. 
London : The Ironmonger. 1899. 
Quarto. Pp. 568. 

This annual volume is a complete diary for the year, 
and is interleaved with sheets of blotting paper. There 
is a certain amount of practical information in the front, 
and the bulk of advertising matter is impressive. 

How to Run Engines and Boilers. 
With a New Section on Engrines and 
Boiler?. Bv Egbert P. Watson. Nf'w 
York : Spon & Chamberlain. 1899. 
18mo. Pp. 160. Price $1. 

The author, who has contributed many articles on the 
same subject to the Scientific American, is amply 
qualified to deal with the subject, and he has succeeded 
well within the limits which have been laid down for 
him. 

Introduction to Physical Chemis- 
try. By Jame;? Walker, DSc, Ph.D. 
London and New York : The Mac- 
millan Company. 1899. 8vo. Pp. 
335. Price $2.50! 
The present work answers the majority of the ques- 
tions which are sure to be asked by the beginner in 
chemistry. In no other work have we seen the broad 
facts relating to atomic weights, equations, specific heats, 
solubility, etc. , so clearly described. The average work 
on chemistry usually begins with a page or two of p'-e- 
liminary matter, and then the elements ace taken up in 
detail. Every teacher of chemistry can read this book 
with profit. 

Photographic Mosaics. By Edward 
L. Wilson. Thirty-sixth vear. New 
York : E. L. Wilson. 1900. 16mo. 
Pp. 288. Price $1. 

An excellent annual; the literary contents appeal to all 
photographers. The most modern, up-to-date methods 
are described. 

Lexicon der Metall-Technik. Redi- 
gfirt von Dr. Josef Bersch. Parts 16 
to 20. Vienna: A. Hartleben. 1899. 
Price per part, paper, 70 cents. 

Die Moderne Chemie. Eine Schilde- 
rung der Chemischen Grossindus- 
trie. Von Dr. Wilhelm Bersch. Parts 
16 to 20. Vienna: A. Hartleben. 1899. 
Price per part, paper, 70 cents. 

Monumental Records. — We have re- 
ceived the first two numbers of this interesting periodi- 
cal, to which we have referred on another occasion. The 
new series has now been started and the periodical gives 
promise of being in the front rank of the archaeologi- 
cal periodicals of the world. Certainly we do not know 
of any which is so well illustrated, and the text is excel- 
lent. It is edited by Rev. Henry Mason Baum, D.C.L., 
and is published by the Monumental Records Associa- 
tion, 7fi Fifih Avenue, New York city. Those who be- 
lieve that archaeology is a dull and uninteresting science 
need only examine tiie issues of this unique periodical to 
underBtand their error. 
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Tke charge for insertion v/nder this head is One Dollar a 
line for each insertion; about eioht words to a line. 
Advertisements must be received at publication office 
as early as Thursday m,orninQ to appear in the follow- 
ing weeTis issue. 

Marine Iron Works. Chicago. Catalopue free. 

" L'. S." Metal Polish. Indiaiiapolia. Samples free. 

Yankee Notions. Waterbury Button Co.. Waterb'y.Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin i'alls, O. 

Gear Cutting of every description accurately done. 
I'he Garvin Machine Co., Spring and Varick St8.,N.Y. 

Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

I'he celebrated " Hornaby-Akroyd '" Patent Safety Oil 
Knffine is built by the De La Vertrne Refrigerating Ma- 
chine Company. Foctof East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is '* Experimental Science." by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers. 361 Broadway, N. Y. 

VW Send for new and comprete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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(7818) E. A. writes : I have an experi- 
mental-science book on electricity bought from yon and 
would like to know if you could give me a few explana- 
tions about caustic potash batteries, page 408, Fig. 404. 
illustrated. I would like to know if possible the propor- 
tion for making this battery, how much zinc, oxide of 
copper and potash solution. Is it good for sparking 
purpose ? A. The zinc may be of any size you find con- 
venient. The potash solution is to be saturated, that is, 
dissolve all the caustic potash in the water which you 
can, at ordinary temperature. The copper oxide may be 
put on the bottom of the cell to the depth of an inch or 
so. Proportions are not important, else they would 
have been given in the book. You would better buy the 
Edison-Lalande cell, which is an improved form of this 
cell. It is widely used for sparking purposes. 

(7819) C. L. says : I want to get a pre- 
paration of gums or some sticky matertal to use in this 
manner in tableting sheets of paper, spread thinly on 
cloth and dried ; when wanted, to be wet with water 
in sponge and applied to the end of tablet, where it will 
hold every sheet, yet allow them to be torn off and will 
remain flexible. A.. The composition ts said to be pre- 
pared as follows: Glue, 41b.; glycerine, 2 lb.; linseed 
oil, 14 lb.; sugar. J4 'b.; aniline dyes, q. e. to color. 
The glue is softened by soaking it In a little cold water, 
then dissolved together with the sugar in the glycerine, 
by aid of heat over a water bath. To this the dyes are 
added, after which the oil is well stirred in. It is used 
hot Another composition of a somewhat similar nature 
is prepared as follows : Glue, 1 lb.; glycerine, 4 oz.; glu- 
cose sirup, about 2 tablespoonfuls ; tannin, one-tenth 
oz. Give the compositions an hour or more in which to 
dry or set before cutting or handling the pads. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hKndred thousand appncations 
for patents at homeand abroad, enable us tounderstand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the secunnp ot patents, eitlier at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO.. office Scientific American, 
361 Broadway. New York. 
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OOD 01 mETflL WORKERS 

without steam power can save 
time and money by using our 

FootaqdHaqilPoweilllacJiliierg 

SEND FOR CATALOGUES— 

A — Wood-working Machinery. 
B— Lathes, etc. 
SENECA FALLS HFG. COMFAIT?. 
695 Water St, Seneca Falls, N.Y. 
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Cnnt 9nr1 Dnuiop b-^A Turret Ijathes, Plan- 
rUUl allU rUWer era, Sliapers, and Drill Presses. 
SHBPARD LATHE CO., 133 W. 2a St., Cincinnati, O. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JANUARY 23, 1900, 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 



Adjustable bracket. T. Smith 641,748 

Adjustable cutter, A. A. Glaser 641.855 

Advertising device, car. W. Keys 641,702 

Advertising refrigerator. Young & Thompson 641,917 

Aermotor, multiple. S. Otis 641,793 

Air compressor, hydraulic. L. E. Mitchell 641,981 

Alarm. See Burerlar alarm. 

Amalgamator. H. M. Thompson 641,808 

Antiseptic apparatus. J. A. Merritt 641,715 

Auger, earth, J. Herfert ,.. 641,960 

Axle for automobile vehicles, combined driving 

and steering. J. H. Bullard 641,844 

Axle lubricator, dust guard, and wiper, car, J. S. 

Patten 641,723 

Back pedaling brake, A. P. Morrow 641,i^ 

Bag. See Letter carrier's bag. 

Bailer or pump. R. B. Shaw 642,012 

Balance, spring, R. H. Forschner 641,686 

Ball coupling, reversible. C. N. Hunter 641,700 

Banjo, K. Kuenstler 641,708 



Stick to It and Win 

Wedo not advise you to change your business to 
succeed. Increase your knowledge rather than 
become "a rolling stone,*' and rise quickly to a high 
salaried position. We have sent thousands of young 
men and women to prosperity through 

EDUCATION BY MAIL 

in Electrical, Mechanical, Steam, Min- 
ing and Civil Engineering ; Metallurgy, 
Art, Architecture, I'ractical Newspa- 
per Work, English Branches, Steno- 
graphy, Machine Design and Mechan- 
ical Drawing. Low price; easy terms. 
Mention subjects interested in when 
writing to 

The United Correspondence Schools, 

154-56-58 Fifth Avenue, New York, 

for Catalogue No. 33. 





LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Sewi for Illus. Catalog, 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
RocKFOKD, 111. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Editors, Students, Hankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card,bymail, free Man- 
ufactured by Consolidated Safety 
Pin Co., Boxl21,Blooinfield, i\. J. 




ARMSTRONG S PIPE THREADING 

—AND — 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. tWSendforcatalog. 
THE ARMSTRONG MFG. CO. 
Brideeportf Conn. 




The Forbes Patent Die 
Stocks for Hand Power 

Ten inch pipe cut offand threaded- 
by one man with ease. 

D^" Send for Catalogue. 

CURTIS & CURTIS, 

6 Garden St., Bridgeport, Conn. 




No. 56 Hand Machine 
Range 2i-g to 6 inch 



New Microscope for Nature Study 

d for use in the Examination of Ores, 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 ftoV^o'otlferv''. 

ing power of about 100 diameters, 1 set of 

12 prepared slides of insect parts and other 

interesting specimens, all in case, $16.00 

I^" Ask your nearest Opticiari for it. 

QUEEN & CO., Inc. 

Optical and Scientific Instrument Works, 

' 1010 Chestnut St., Phila., Fa. 

Write for Circular. 59 Fifth Ave.j New Yorfs. 




Patent Carrying Track 

OVERHEAD 

TRAMWAY 

for Mills, Foundriea, Machine Shops, or for 
Merchandise. Send for Book. 

The Coburn Trolley Track Mfg. Co., 

. . . HOIjYOKE, hiass . . , 




Kath cabinet, folding vapor. F. B. Loaee (»41.712 

Bearing, cranlt hanger, H.Beeston 641,667 

Bearing, roller, B. F. Barnes 641.819 

Bed, folding, J.J. Mclntyre 641,!)8S 

Bed, sofa, H. R. Kuersten 641,866 

Beehive honey sections, combined section closer 

and foundation fastener for, L. J. Whitney.. . 642.028 

Beer, carbonating, J. K. Wittemann 641,746 

Bell, bicycle alarm. C. A. Brink 641.827 

Belt, endless, J. Collins 641,841 

Bicycle, E. Y. White 641,914 

Bicycle brake, V. Rehm 642,001 

liicycle gear, high speed, W. W. Lower 641.980 

Bicycle driving mechanism, T. C. Robinson, 

641,728, 641,729 

Bicycle driving mechanism, J. Shellabarger 642,013 

Bicycle rest, adjustable, H. Wise 641,913 

Bin. See Grocer's bin. 

Binder attachment, W. L. Muender 641,984 

Boat detaching apparatus, A. May 641,714 

Bolt, H. C. Hart 641,966 

Bonus indicating machine, C. D. C. Huestis 641,861 

Book support attachment, W. A. Luby 641,784 

Boring bit brace, right angled, C. A. Fogg 641,685 

Bottle, non-reflllable, C. X. Gutzeit et al 641,692 

Box. See Cigar box. Miter box. 

Box, A. C. McCandless 641,722 

Brace. See Boring bit brace. 

Brace or bit stock attachment, W. L. Baumgard- 

ner 641,922 

Bracket. See Adjustable bracket. 

Braiding machine, T. K. Ober 641.880 

Brake. See Back pedaling brake. Bicycle brake. 

Car brake. Carriage brake. Vehicle brake 

Brick making machine, F. C. Norris 641,991 

Brine, purifying, G. N. Vis 642,023 

Buckle, hame tug, E. Manes 641,713 

Building construction, Donaldson & Borgner. . . . ."641.942 

Building for amusement, etc.. H. Clay 641.Si9 

Burglar alarm, Spencer & Pet hick 641,902 

Burial apparatus, Kinney & Barnard 641,779 

Burner. See Hydrocarbon burner. 

Burner, W. Scott 641,802 

Button, Hall & Griffith 642.042 

Button. W. J. Wagner 641.909 

Button and button fastener, E. A. Griffith 642.040 

Button and button fastener, O. W. Ketchum 641,778 

Button stick and cleaning shield, Curtise & Cur- 

tiss, Jr , 641,676, 641,677 

Cane header, W. D. Easley 641.943 

Canopy. 1. E. Palmer 641,883 

Car bolster, C. E. Bauer 641.821 

Car brake, P. S. Kingsland 641,972 to 641,974 

Car brake. P. SchriefTer 642,008 

Car card holder, freight, D.P.Cory..- 641,674 

Car door, grain, G. P. Hoffman 641.860 

Car for use in warfare, motor driven, F. R. 

Slmms 641.897 

Car. motor, Mongredien & Bernier 641.878 

Car wheel. C. P. Jones 641,96D 

Cars, pneumatic controlling system for electric 

railway, W. Cooper. 641,843 

Cardboard cutting and grooving device, L. Ni- 

colai 641.791 

Carbonating liquids, means for, H. S. I'erry 641.684 

Can iage, baby, C. Dilllng 641,680 

Carriage brake, child's, H. Thomsett 642,019 

Case. See Show case. 

Casting mold, G. P. Bassett, Jr 642.035 

Cattle guard. J. H. Threlkeld 6<1,740 

Centrifugal machine, H. Hoeschen. 




PRINT 

YOUR 

OWN 

CARDS, etc. 

CPL DDCQQ Circular or small Newspaper Press 
Oi» rnCOO $18. Typesetting easy. Money 
maker or saver. Send stamp for catalosue, presses, type, 
paper, etc. THE FR£!SS CO., Meriden. Conn. 



You ^^ 

spend tfaonsands '•^^ 
on coal bills— -but how much 
to save the steam ? Want to know 
more about !t ?~Ask for our book- 
let " H " on the HEINTZ STEAtt TRAP. 

WILLIAM S. HAINES CO., 
136 South Fourth S^., Philadelphia, Pa- 



. 641,740 
, 64i;773 



Chair attachment, rocking, O. Clausen 641.7*11 

Chair fixture, reclining, W.J. Sen(? 642,010 

Chopper. See Cotton chopper. 

Churn, E. Burk 641.835 

Cigar. F. C. Reed 642.000 

Cigar box, M. Blaskower 641.757 

Circuit changer. A. A. Vanderpool 642,021 

Clamp. See Dental clamp. Furniture clamp. 
Clasp. See Display clasp. 
Cleaner. See Grain cleaner. 

Clevis, J. R. Weathersby 642,026 

Cloth piler, J. B. Barton 641,921 

Cock, blow oflf, W. Mcintosh ... 641,790 

Collar, H. L. Gulli ne 641,690, 641,691 

Comb, A. F. Richardson 642.004 

Compound engine. H. C. Olay 641.762 

Cooker, steam, C. E. Swartzbaugh..i 641,753 

Cop skewer holder, .1. V. Cunniflf 641,765 

Cotton chopper. R. W. Kirby 641,975 

Cotton stalk pulling machine. G. H. Brush 641,830 

Coupling. See Ball coupling. Hose coupling. 

I'hlll coupling. 
Cracker or biscuit machine, F. M. Peters .. 641,724, 641,725 

Cream separator, E. P. Doty 641.849 

Cream separator, Jlendrickson & Kimball 641,959 

Crushing mill, T. L. & T. J. Sturtevant 642,016, 642.017 

Cultivator, W. R. Salisbury 641.731 

Cultivator, S. E. Spencer 642,014 

Cup. See Sponge cup. 

Current motor, submerged. R. E. Hardaway 641,695 

Cutter. See Adjustable cutter. Fodder cutter. 

Cutter. G. Johnson. Jr 641,701 

Cycle driving mechanism. M. E. Bollinger 641,926 

Dental clamp, W. L Brigbam 641.672 

Des k pad. h. Sainberg. 641,894 

Dish cleaning apparatus, J. W. Wright 642.032 

Display clasp for garments. BennerA Plock 641.fi*"'9 

Domino, Bloomingdale & Kenyon 64L823 

Door. S. S. Colt 641.842 

Door. Corbin & Henry 641.844 

Door. C. H. Cramer 641,675 

Door hanger track and weather shed, combined, 

S. J. Morgan 641.982 

Draught equalizer, H. Valiant 641.812 

Dredging apparatus, hydraulic, B. J. Methvin 641,716 

Drier. See Prune drier. 
Drill. See Grain drill. 

Driving mechanism. S. N. Rapp 641.797 

Drum, A. G.Soistmann 641.901 

Dust collector, E. R. Draver 641,681 

Dye, fast brown. Green & Meyenberg 641,954 

Dyes, making fast brown. Green * Meyenberg.... 641,953 

Edge trimming machine. C. G. Belmer 641,822 

Educational appliance or game.T. B. Thompson. 

6*1,738, 641.739 

Educational or similar device, C. A. Evans 641,683 

Ejector, L. E. Miller.. 642,046 

EHectric arc heating and apparatus therefor. 

method of. II. Drosae 641,767 

Elecrricfoot battery, D. W. Prosser 641,890 

Electric lighting apparatus. G. Heidel.. 641.957 

Electric machine, dynamo, W. L. Emmet 641.682 

Electric switch, quick break. Bossert & Holton... 641.927 
Electrical distribution system, C. P. Steinmetz... 641.903 

Electrical furnace, dt>wndraugbt, R. H. Laird 641.976 

Electrolyzing apparatus. VV. Barnes 641,820 

Engine. See Compound engine. Gas engine. 
Gasolene engine. Rotary engine. Traction 
engine. 
Engine stopping system, steam, Purinton & Rey- 
nolds (reissue) 11,804 

Engines, steam actuated dush pot for. Rice & 

SarL'ent 642,054 

Excavatinc and elevating gravel, apparatus for, 

L. E. Mill er 642,048 

Fabric, See Plush fabric. 

Fanning mill. E. Rnuase 642,006 

Feed water filter for steam boilers, H. B. & J. S. 

Watson (reissue) 11,805 

Feeder, automatic stock. D. A. Askew 641,920 

Feeding device, automatic boiler, J. H. Bullard, 

641,832, 64L833 

Fence. E. L. Sill 642.011 

Fence picket fastener, S. J. Rea 642.053 

File, naper. F. D. Weber 642.027 

Fire alarm box. H. F. Black well. Jr 641.924 

F'ire alarm system, electric. M. Garl 641.950 

Fire escape, B.W. Ahne 641,664 

Fire escape, M. A. Koenig 641.705 

Fire escape, H. C. Tillotlson 641.809 

Fire escape ladder, V. P. Travers 641,741 

Fire extinguisher attachment, chemical, W. l\ 

Frier 641,796 

Fireman's respirator. Von Walcher-Uvsdal & 

G aertner 642.057 

Fireplace. L. C. Andre 641,918 

Fireprooflng compound and making same, C. 

Schroeter ; 641,801 

Fish trap hook, M. Greer 641,867 

Fishi ng reel, Trabue & Howe 641,906 

Flask. See Pipe mold fiask. 

Flour bolt. .1. A. McAnulty 641.986 

h'odder cutter. J. Dick 641.766 

Foot warmer and rest. C. Clarke 641,760 

Fruit seeder, .1. W. Brown, Jr 641,931 

Furnace. See Electrical furnace. Hpt air fur- 
nace. 

Furnace, G.S. Lee 641,873 

Furnace or the like for burning gaa,C. L. Ridg- 

way 642,055 

Furnaces, combined smoke and gas consumer 

and fuel feederfor, W. N. Decker 641.678 

Furniture clamp, A. Hamelehle 641,694 

Gas engine, W. A. Kope 642.043 

Gas generator, acetylene. W. M. Cline 641.840 

Gas generator, acetylene, R. Keid 642,003 

Gasolene eiieine, Robertson & Matson 641,727 

Gate. See Load gate. 

Gate. O. B, Jacobs 641.968 

(bearing, F. I. Dana 64J ,940 

Generator. See Gas generator. Steam genera- 
tor. 

Glass, latticed or leaded. Childs & Cantrell 641,936 

Gold from ores, extracting, C. Whitehead 641,818 

(Continued on page 78) 



MILLS FOR ALL MATERIALS. 
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OUR BUSINESS IS TO MAKt 

MACHINERY FOR GRINDING 
CRAIN, CRUSHING ROCKS AND 
PULVE.RIZING ALL HARD SUB- 
51ANCES. Wt HANOLt ALL 
KINDS OF MATERIALS FROM COT- 
— TONStED TO ROOTS AND HCRBS, 
BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 
. .ANY KIND OF A 
L4MIU0R0RINDINO 
MACHINF.,COME TO 
US AND YOU WILL 

QITTHLBLST 

r:— - AND STILL SAVE 



" eniMAtiirnttLY runnuMD. "" 'VONT Ltll^'^^ 

SPROUT, WALDRON & CO. 

i^NOfoR CATALOG N9 4.) MUNCY, Pa. 




A USEFUL ATTACHMENT .^— ^ 

One of the most useful appliances in connection with 

our 8-inch, l Precision Lathe is tDe Traverse Mil- 
ler and Orinder whlcn mills and 
grinds work the entire lei^th of 
lathe. It is invaluable for such 
work as flutlng,chanMelinfr^roov- 
ing, keyway cutting, etc. Easy of 
adjustment to any angle. The 
finest and most accurate of work 

can be done with this attachment— none better possible. 

For fluting taps, reamers, broaches, counter bores, etc., 

it is unrivaled. 

FANEUIL WATCH TOOL CO.. Brighton, Boston, Mass. 

Physical and School Apparatus 

GALVANOMETERS 

STANDARD, SINE, TANQENT, 
REFLECTINQ and WIEDEHANN 
QALVANOnETERS 

Catalogue free. 

E. S. Ritchie & Sons, Brookline, Mass. 
Economy Drilling Compound 

Superior to Oil or other Lubricants. 

Keeps Tools Cool and Sharp, f'roduees 
Smooth Work and Fine Finish, is Clean and 
Does Not Rust or Gum. Adopted by U, s. 
Government, Railroads, and Leading Man- 
ufacturers. Barrels, 7c. a lb, Half-Barreli 
8c. a lb. Freight prepaid. Sent on apprdva'. 

THE WHITE & BAGLEY COMPANY, 

»- A^c. LL S^A . 





Special r 

$ub 



For Punching and Ji'ormiuK .^^ 

MetaL A SPECIALTY. 

CEO. M. CRISWOLO, 

New Works, Griawold^ Building, 

33-33.37 Union St., 

NEW HAVEN, CONN. 





?8u USE GRINDSTONES ? 

If so, we can suppiy you. All sizetj 
inniiiireil and ii niiKiiiiiiefl. always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. ¥W Ask for catalogue 
The CliEVELAND STONE CO. 
26 Floor, Wilshire, Cleveland, 0. 
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From drop 
forglngs, 
case hard- 
ened. A 
round as 
well as a 
square piece ^ 
may be rig- ^ 
idly held. 

^^JtrSTARRETT g.9r3, Athol, 5?.*s«.1v. I 



per pair, 



DtFlANCt MACHINE WORKS 

DEFIANCE, OHIO. U.S.A. 
T^ BUILDEKS or ~r-f 

1^ HUB. SPOKE., 'l 



WAGON, CARRIAGE, 
f- AND HOOP -^ 



LONDON OFFICE, 16 ELD0N57R.L.C, 

SEND rOR CATALOGUE.. 




De Scientific Jlmerican 



PUBLICATIONS FOR 1900. 



The prices of the different publications i n the United 
States, Canada, and Mexico are aa follows: 

RATES BY MAIL. 

Scientific American (weekly), one year, - - ¥3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition ot the Scientific American (month- 
lyj in Spanish and English, - . _ _ _ 3.00 

Building Edition of the Scientific American 
(monthly), 2.50 

COMBINED RATES 

in the United States, Canada, and Mexico. 
Scientific American and Supplement, - - - 7.OO 

Scientific American and Building Edition, - - 5.00 
Scientific American, Scientific American Supple- 
ment, and Building Edition, . _ . . -9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to foreigru countries are as follows : 



u. s. 

Money. 

Scientific American (weekly), - - - $4.00 

Scientific American Supplement (weekly) 6.00 

Building Edition of the Scientific Amer- 
ican (monthly), _____ 30O 

Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and English 3.00 



English 
Money. 

£ s. a. 

It) 3 

1 4 8 



12 



12 



Combined Rates to Foreign Countries 

Scientific American and Supplement, - 8.50 1 H 11 
Scientific American and Building Edi- 
tion, - - 6.50 16 9 

Scientific American, Scientific American 

Supplement, and Building Edition, - 11.00 2 5 2 
i^° Proportionate Hates for Six Months. 
The above rates include postage, which we pay. Re- 
rait by postal ur express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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THE 

ENGINEERING 
MAGAZINE 

FOR 1900 

will present a galaxy of notable papers, 
full of suggestion alike to student and prac- 
tical man 

A handsomely illustrated prospectus, with 
sample copy, free on request. 

THE ENGINEERING MAGAZINE, 

120-1'J2 liiberty Street, New York. 

222-225 Strand, W. C, London. 



P.O.Box 7, 



t^ r^ Automatic Machines 

& CI ^ 1 FOR 

ft^TcTi^? FORMING WIRE 

V^ ^0i>- *'*' from coll into shapes similar 
Q ^ O**^! to cuts. We can furnish ma- 

C: — wy /^ * chines or goods, as desired. 

7 /^^ il ^ 1^- Send for Circulars. 

^ BLAKE & JOHNSON, 

WATERBURY, CONN. 

If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
, Drill Cbncks Little Giant 
^ Drill Chucks 
I Improved 

Onefda Drill 

Chucks, Cut- 
■j ting-off 

Combination 
Lathe Chucks, Geared 
Combination Lat^e Chucks. Plam Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co.; Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First Prize' at Columbian exposttton, 1593. 

I WILL PAY CASI-T 

for second-hand Dynamos, Arc Lamps, Motors, Engines, 
and Electrical Apparatus. Turn your dead property 
into money which is more useful. Send me description 
of what you desire to dispose of. I will make an oiler for 
same. A. J. Vandeventer, 27 Thames St., New Fork. 





Buy Telephones 

THAT ARE GOOD-NOT "CHEAP THINGS." 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Oui- guaran- 
tee and instrntaents are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2B0-254 South Cllntnn St.. Chicago. 
Largest Manufacturers f Telephones 
oxclusively in the TJnited States. 





fa Wind, Steam, or Horse Power. 
We ofl,, •''U^TKIt SJ^ actual horsepower 

G' ■^. ENGINK 

for #1&0. leBb iOper'aon discountfor c:iBh. Buill 
loD inter changeable plan. Built of be&t material. 
Made m lots of 11)0 therefore we can make the price. 
Boxed for shipment, weiirbt t<OU lbs. Made lor Gas 
or Ga&oline Also Horizontal Engines, 4 lo 3u h. p. 

WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 

_ Eastern Branch: 38-DDey Street, New York City. 

"^Southern Agents: Boland A Gichwind Co., Ltd., 

So. Peter and Lafayette Sta.. New Orleans, La. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing andself- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and '| 
triple marine and stationary 
motors from ^ to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




WELL 



DRILLING 
Machines 



OverTOsizes and styles, for drilling either deep or 
shallow wellsin any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horsepowers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



TAKE AN OLDS 

Gas or Gasoline Bnelne, put it 
on your work and if it does not 
fulfill our claims and 
satisfy you that 
there is no better en- 
gine on the market, 
send it back without 
expense to you. Our 
electric & tube igni- 
ters are unsurpassed 
Our self contained 
engines are most 
convenient. Free illus. catat Old* Motor AVorks, Box 418 

Detroit, MU'h. (Office & Factory); and Lansinsr, Mich. (Factory). 




WE EXCEL AND UNDERSELL ALL ! 

Electric Carriage liiehts, 

$13 Telephones, complete, 

Telegrapli Ontflts,. 

»8 Sfedical Batteries, 

Battery Table Ijamps, 

Electric Railivays, 

Electric Necktie Lisrhts, 

Miniatnre Electric Xamps, 
Agents Wanted. Send for New Catalogue, just out. 
OHIO EI.ECTRIC WORKS, Cleveland, Ohio 
Headquarters for Electric Novelties, Supplies, Books. 

Dynamos— Motors. 

Dynamos for Electric light- 
ing, 15 lights up to 110 lights, 16 
C. P. Motors for power pur- 
poses 1-6 H. P. to 7M Ti' P- 
First class machines of modern 
construction and fully guaran- 
teed. Send for descriptive 
Bulletin. 

ROTH BROS. & CO.. Mfrs. 
88-92 W. Jackson Street, 

Chicago, 111., U.S.A. 




AMERICAN PATENTS. — AN INTER- 

eating and valuabletable showing the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginninc down to December 
31. 1894. Contained in SciENTiFic American sup- 
plement. No. 1 002. Price 10 cents. To be had at 
this office and from all newsdealers. 




SETS OF CASTINGS OF 

MODEL ENGINES 

' SEND 1D« FOR 12B PACE 
ILL. GATALDGUE. 

, . . ..-. AiRn TO O LS, 

ITAR WHEELS.& PARTS OF MODELS 
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Grain cleaner or beater. Klock & Rose 641,869 

Grain drill. W. W. Miller ... 641,718 

Grain hoistino; device. D. O. Hill 641.961 

Grate bar. H. E. hrick 641,948 

Gridiron. A. B. Pat ten 641,995 

Grinding mill, roller, J, A. McAnulty 641.985 

Grocer's bin, K. \V. Krause 641,871 

Gura, preparine; locust beans for exiracting, P. 

C. U. Castle 641,9S4 

Gun. automatic machine, E. Ternstrom 642,018 

Gun, disappearing. J. Krone 641.872 

Harrow, Washburn & Cudaback 642,025 

Harvester, corn. D. Baughman 641.666 

Harvesting machine, W. L. Walton 64'A024 

Heat generatinii apparatus. W. R. Addicks 641,755 

Heater, A. It. Broonihall 641.673 

Heater, A. C. Steere 641,805 

Heating apparatus. J. T. Wilkins et al 641.911 

Heatins: device tor sleighs, etc., P. Hack 641.693 

Hinge frictional locking, F. H. Bassett 641.665 

Roe, weeding. E. C. Blundell 641.925 

Hog scalding device, F. C. Holder 641.774 

Holdfast, F. Planque 641.886 

Hook. See Fish trap hook. 

HoriiC controlling device. W. I'reverton 641.810 

Hose coupling, Davenport & Rast 641.846 

Hose nozzle, convertible, W. H. Canner 641.933 

Hot air furnace or heater, U. S. Fortiner 641,687 

Hot air register, C. E. Frick 641,688 

Hub, vehicle wheel, J. H. O'Brien 641.881 

Hub, wheel, F.J. Viel 642.022 

Hydraulic press, W. Sellers et al 642,009 

Hydrocarbon burner, A. T. Ingalls 641,776 

Ice cutting raaciiine. A. W. Winters 641,912 

Ice, manufacturing, Wagner & Freeston 641,742 

Ice manufacturing apparatus, Wagner & Frees- 
ton .....: 641.814 

Impact wheel or turbine, S. C. Davidson 641,847 

Incandescent mantles, manufacture of. L. 

Hicks 641.69S 

Inking mechanism. S. Whit lock 641,915 

Insole reinforcing machine. A. E. Johnson 641,863 

Iron. See Soldering iron. 

Ironing board, G. T. Simpson 641,733 

Jack. See Logging jack. Wagon jack. 
Joint. See Rail joint. Wire joint. 

.Journal box lid, H. H. Vaughan 641.813 

Key. W. H. Taylor 641,807 

Knitting machine, circular, J. A. Burleigh '141,8:^7 

Label holder. F. H. Kelly 641,970 

Lamp, acetylene gas, J. Jauch 641,862 

Lamp, electric arc, E. W. Rice, Jr 641.891 

Lamp, night, G. A. Smith 641.749 

Lamp pencil, electric arc.G. Heidel 641,958 

Lathing, metallic, 'G. A. Turn bull 642,056 

I^ead carbonate, producing basic, Steinhart & 

Vogel 641,751 

Leather finishing machine. F. F. Slocomb 641,734 

Lemon squefezer, J. J. Kizle/ 641.703 

Letter carrier's bag, M. McCarthy 641,987 

Load gate, adjustable, G. D. Worswick 642,058 

Lock. W. J. Boon 641.8'^ 

Lock. W. & Houser 641,965 

Locomotive for elevated railways, M. A. Patton.. 641.794 

JjOgging jack, A. M. Gilchrist 641,951 

Loom, A. W. Clement 641,763 

Loom, Northrop & Stirapson 641,792 

Ijoora shuttle, W. H. Walton 641,815 

Lubricator. See Axle lubricator. 

Maltose and dextrose, making, F. W. A. Wiese- 

brock 641.910 

M atch safe, Buie & Arn ey 641,759 

Mattress, T. S. Gill 641,854 

Mechanical movement, W. Frost 641.949 

Milking apparatus, I-awrence & Kennedy 642.044 

Mill. 8ee Crushing mill. Fanning mill. Grind- 
ing mill. 
Milling, gear cutting, or similar machine, F. 

Burgess 641,932 

Milling machine, G. Weiss 641,817 

Mining in frozen ground, L. E. Miller 642,049 

Mining in frozen ground, apparatus for, L. E. 

Miller 642,047 

Miter box, C. F. Boyce 641.929 

Mold. See Casting mold. 

Mop wringer, A. B. Westrup 641.744 

Motor. See Current motor. 

Motor. A.C. & H. Rutzen 641,799 

Music leaf turner, K.N. Knudtson 641,704 

Musical instruments furnished with pedals, aux- 
iliary pedal for, E. Seiler 64L800 

Naphthalanmorpholin, L. Knorr 641,870 

Non-conducting material or composition, pro- 
ducing a, Pirwitz & Behr 641,923 

Nut lock, A. W. Lewis 641,783 

Oiler, carriage wheel, P. H. Fishell 641,860 

Oiler for locomotive axle journals, automatic 

journal, E. R. Kinney 641.866 

Ore concentrator, J. Lam pert 641,977 

Ore washer and amalgamator. J. Murphy 641,720 

Packing, piston rod, E. F. Boulet 641,825 

Pad. See Desk pad. 

Paper making machinery, D. B. McMurray 641,989 

Paper, mechanism for manufacturing deckle 

edge. J. H. Reynolds 641,798 

Partition or wall, A. W. Blazo 641,670 

Pastil press, W. Kraemer 641,706 

Pegging machine, P. R. Condon (reissue) 11,803 

Penholder, D. L. Smith 641,900 

Petroleum, solidifying, B. Hoflmann 641,962 

Photographic background frame, W. C. F'errand.. 641,947 

Photographic plate holder, D. Kelly, Jr 641,777 

Photographs, intensifying, Anderson & liCupoId. 641,919 

Piling, sheet, G. H. Cavanagh 641 

Pipe mold fiask. G. P. Bassett, Jr 642?034 

Piston heads, finishing tool for facing grooves 

in, Pearce & Jackson 641,884 

Piston rings, finishing tool for facing, Pearce & 

Jackson 641,885 

Placard border fillet. A. Reiche : 642,002 

Planing machine cutter, wood, G. Johnson, Jr 641,864 

Planter, W. J. Sr.. & W. C. McClure '. 641,788 

Planter, cotton seed, G. W. Murray 642,050 

Planter, seed, W. C. Willey 642,030 

Plates, apparatus for treating, W. Rogers 641,730 

Plating aluminium, W. H. Legate 641.709 

Plow and cultivator attachment, Hardeman & 

Belt 64L696 

Plow foot, J. P. Phillips 641,996 

Plush fabric, figured double, H. Langer 641,978 

Poke, animal, S. A. Clark 641,937 

Polishing paste. A. P. Tschirner 641,811 

Press. See Hydraulic press. Pastil press. 

Propeller, endless chain, R. Begas 641.668 

Prune drier, F. Hampton 641,955 

Pulley, sheet metal. E. G. Budd..*. 641,831 

Pulleys, die for making sheet metal spoke arms 

for, 1'. Corscaden 642,036 

Pump plunger, H. W. Osiek 641,993 

Rail attachment, A. K. Fleischer 641,852 

Rail joint, A. K. Fleischer 641,851 

Railway, electric overhead. Bruns & Ottensen.. . 641,829 

Railway sand box, street, S. W. Phelps 641,887 

Railway switching device, street, R. W. Grange, 

J r 641,952 

Railway system, surf ice contact electric, J. M. 

M urph y 641.879 

Railways, etc., sleeper for use on, F. Hennebique 6il,697 

Raisin seeder, C. S. Cox 641.938 

Raisin seeder. Cox & Langley 641,939 

Register. See Hot air register. 

Ropes, etc., compound for preserving, G. & V. 

Wyss 642,aS3 

Roller. See Shade roller. 

Rotary engine, Robinson & Seyller 642,005 

Safe and desk, combined, J. M. Klingelsmitli 641,868 

Saw frame, h\ S. Bradley 641,826 

Saw, hand, R. Bach 641,756 

Saws, machine for running crosscut, H. G. Locke 642,045 

Scale, platform. VV. F. Stimpson 641,904 

Scissors, F. E. Wilkinson 642.029 

Seal, car. R. M. MacCorraac 641,785 

Seaming machine, sheet metal, C. Puddefoot 641.999 

Seeding machine marker, W. M. Frank 642,038 

Separator. See Cream separator. 

Sewing machine. Mower & Coupal 641,719 

Sewing machine braider attachment, W. E. Prin- 

dle 641.998 

Sewing machine, overedge, H. A. Klemm 641,780 

Sewing machine smocking attachment, A. Stew- 
ard 642,015 

Sewing machine trimming attachment, looped 

fabric, E. H. Brown 641,758 

Shade roller and clamp, Guntner & Roberts 642.041 

Shears, H. W. Howe 641.966 

Shirt waist lining, T. A. Winter . 642.031 

Shoe, anatomical, A. R. Garrod 641,689 

Shoe former or last. A. W. Sutherland 641,905 

Shoe holder, B. R. Bowie 641,928 

Shoe hooks with plastic material, apparatus for 

covering. M. O. Parenteau 641,904 

Shoe polishing device, C. H. Pnore 641.795 

Show case, revolving. R. C. Bradley .641,671 

Skate sharpener and groover, combined, A. A. 

Stepzinski 641 .752 

Skirt supporter, I^. Nitschelm 632,052 

Smoke or heat in orchards, machine for produc- 
ing, P. Neyens 641,990 

Snow removing apparatus, R. Shirreffs 641,803, 641,804 

Soap dish or sponge holder, W.M.Roberts 641.8i^ 

Soldering iron, C. Shields 641.899 

Speaking tube, T. L. Dennis 641,848 

Sponge cup, H. C. Kennedy 641,867 

Spooling machine, J. Schweiter 641,732 

Spring. See Vehicle spring, 

{Continued on page 79) 




CAN I BECOME AN ELECTRICIAN? 



ics, you can. We teach Jilectrical J^ugiueerinicat your 

, - home by mail at a cost within the reach of any one. This 

d. j Tita 1^ in,.... 0)^» ~~> '""«"• Institute is indorsed by Thomas A. Edison and other prom- 
pt* .frt>i"?sr») j..*-cn;5.. ,.*• *.*«*.- inent men oj the country. We teach al8o_ Mechanical EnKi> 



£f,^.<.f iJ- 



neerinK, Mechanical Drawingr, Short Popular Elec- 
c- 'trical Course, Telegraphy, Telephony. Electric liiuht- 

...afj— _ inif,ElectricJftailways,X-llays,Electro-Therapeutlcs 

Electric iVIining, Elementary Mathematics, etc., by mall. Thousands are successf ill andgaln- 
ing better positions and salaries studyine at home by our correspondence system. Wntefor free catalog. 
The Electrical Engineer Institute ot Correspondence Instruction, Dept. a, 120-122 Liberty St., New York 



H Ani MAN picKETiPENce 



•ST. 



fills completely all fence requisites as to beauty, utility 
and durability. Specially designed for lawns, parks, 
cemeteries, school grounds, &c. Looks best and fe best 
when built with our steel posts, lllustratedcatalogfree. 
UARTMAN M'F'Q CO., B0X6» ELLWOOD CITY, PA. 
Or 99 BROADWAT, HEW TOBK OITT. 



Cork Floors and Tiles. 

Elegant in appearance, absolutely noiseless, germ- 
proof and waterproof, and have unequaled wearing 
qualities. We also manufacture 
CORK PUIiLiEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 

CORK BUIiLETIN BOARDS, etc. 
iW SeTid for Circular " S. A." 
CORK FLOOR & TILE CO., 1 7 Milk St., Boston, Mass. 



oxjr»F"js 



[:e3XsI> . . 




with the Improved Wash- j 
bnrne Patent CuffHold- I 

ers can be placed just where j 
you want them; will never ' 
slip but may be instantly re- I 

leased. Drawers Supporters, j 
easily adjusted or taken off— I 
excellent for holding golf ' 
trousers. By mail, 20c. the 
pair. 1^" Catalogue shoiovng 
these and other novelties, free. 

an Ring Co.. Box P. Waterbury, Conn. 




WHAT HAVE YOU IN 

Special Industrial Machinery 

We have constant inquiries for special American Ma- 
chinery for the European Market. Something new and 
without competition. Our facilities for placing same 
are unequaled. Correspondence solicited. 

Offices: London, Paris, Berlin, etc. 
GEO. D. MOFFAT CO., Monadnock BIdg., Chicago. III. 



NO COLLISIONS 

In the 




Operators will appreciate this great 
advantage. There are a score of other . 
advanced features. If you are think- 
ing of getting a typewriter or desire 
the Best, write us. 

AMERICAN WRITING MACHINE COMPANY, 
316 Broadway New York. 

< mM i i Ii <m « mM i <i<m I m >< uMiMmM i ) «I ) «> ) <I )MuM i <M i < 



Keep Your Horse Healthy 

See that his stable is fitted with 
LOGIN'S PATENT STALL DRAIN 
which carries cff all fllth and bad odors. 
Saves its cost in one year. Prolongs 
the animal's life and adds to its useful- 
ness. 1^^ Booklet Free. ^. 

Losran Sanitary Horse Stall Company* ^gnnnnnnnc^ 
1682 Broadwar. New York. ' " ^^=^^ 





THE WATCH QUESTION 

Is an important one. Time's measorements must be 
accurate, or they are valueless. 



Ruby Jeweled El§:in Watches 



are the highest type of time recorders. Over eight 
millions have been produced in the past third of a 
century since ''Elfflns" began to be. 

The World's Standard. 

£I?in watches are sold in all sizes by jewelers everywhere, 
An Elgin watch always tias the word *'El8:in»* engraved on 
the works— fully guaranteed. Our new booklet, free to all 
who write, is of universal interest, 

Elgin National Watch Co., Elgin, 111. 



The Perfection of Pipe Threading 

i s admitted t o b e reached when our 
No. 914 PIPE THREADING 
MACHINE 

is used. As a hand machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter- M 
mining style or pitch of thread to t>e '^'■ 
cut. iTF" Send for (Catalogue. 

THE niERRELIi MFG. CO. 
501 Cartiss St.> Toledo, Ohio. 





Variable Speed 

Countershaft 



for securing any speed without 
change of belt or loss of tima Ea- 
peciall y adapted for all kinds of hon- 
working Machinery, Iron Lathes, 
Planers, Boring Mills, Shapere, etc.; 
Cement Machinery, Experimental 
Machinery— in fact all kinds of ma- 
chinery requiring a change of speed. 
With it a large increase and a better 
grade of work can be produced. 

IP^ Send for handsomely iUustrated 
catalogue " S. A^^free. 

REEVES PULLEY CO. ( 
COLUMBUS, IND„U.S. A. 



SEED**^ 



BILL 



FREE 



To get new coatomento test my SeedB* I will mall my ItfOO 
OataVoKue, filled with more bHTvains tbaa ever and a lOc Due 
Bill good for 10c worth of geeds for trial absolutely 
free. All the Be«t Seede, Bulbs, Flants, Roses, Farm 
^eeds, Potatoes, etc, at lowest pric^. !Nlne Great 
Novelties offered without names. Iwill pay S50. FOR A 
NAM E for each. Many other noTelties oSered, inclading Uln- 
•eufft tbegrsat money making plant. Over SOvarietJeB shown fan 
oolocB. #1100 In casb premlumB offered. Don't give yoor 
onkfr nntil yon see this new catalogue. You'll be surprised 
•I iby bargain <^ei8.' Send yoor name on a postal for catal^oa t<^ 
d«y. It Is FREE to aU. Tell your friends to kdA too. 
B*. B* HILLS. Box 1 37 Rosehflll- OnoDdagrsCo., N. T> 




Creamer's Automatic 

PUMP GOVERNOR & RECEIVER. 

Either horizontal or vertical. 
Adapted for all kinds of Factories, 
Hotels, Apartment Houses and 
OfBce Buildings. See illustrated 
article in Scientific American, 
December 30. 1899, pat:e 420. 

I^"Send for Circular. 

Creamer Steam Specialties Co., 

Jansen Hasbrouck, Prop.y 

126 Liberty Street, New Vork. 



OF GAS 

EinGINES 



THE MANUFACTURERS 

and Automobiles under the Ueut. Clover patents desire 
to locate an Eastern factory in New York or Pen syl- 
vania and wonldliketo open correspondence with som e 
improvement cluh or company with this end in view. 
Address, B. P. Sharpies, care of Omaha Gas Engine and 
Motor Co., Omaha, Neb. 



h a> iH 
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MORAN FLEXIBLE JOINT 

for Steam, Air or Liquids. 

Made in all sizes to stand any desired 
pressure. Send for reduced price list. 

Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, Louisville, Kt. 



GAS ENGINE 
IGNITER 

Complete with spark coll, 
«12.00. The Best Thine 
onthemarcet. Latest and 
most improved model. 

1^^ Send for Circular. 
The Carlisle & Finch Co. 
Sixth St., Cincinnati, 0. 




MARINE MOTORS 

are GUARANTEED to 

GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
I Safe in Operation. 

tW Send for Catalogue 
arid iiMjestigatc tnw claims. 

TRUSCOTT BOAT MFC, CO.. St. Joseph, Mich., U. S.ft.^ 






xm^^m 



<-*•" :|sr*;Sf;5':V>,;^s; 







Price* $ 1 60 and up. Send for Catalogue, 



Stock tiizes U to 22 toot. 
Bate. Reliable and f nlly guaranteed. 
PIERCE ENGINE CO., 17 N. 1 7tli Street. Ratine. Wll, 



February 3, 1900. 
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J. B. LIPPINCOTT 
COMPANY 



beg to announce that their entire 
stock of 

English Scientific Importations 

is once more complete and can be 
supplied immediately upon receipt 
of orders. 

JUST PUBLISHED 

an Entirely New Edition of 

Foster's Ore and Stone Mining 

For the use Mine Owners, Mine Man- 
agers, Prospectors, and all interested 
in Ore and Stone Mining. 
By C. Le Neve Foster, B. A., D. Sc, F.R.S 
Illustrated. Large octavo, cloth, 
$10.00 net. 

Lubrication and Lubricants 

A treatise on the Theory and Practice 
of Lubrication, and on the Nature, 
Properties and Testing of Lubricants. 
By Leonard Archbutt, F.I.C, F. 
C.S., and R. Mountford DEELEy, 
M.I.Mech.E., F.G.S. Large 8vo, 
cloth, $5.50 net. 

Dairy Gliemistry. 

A Practical Hand-book for Dairy 
Chemists and others having control 
of dairies. 
By Henry Droop Richmond. F. I. C, 

Analyst to the Aylesbury Dairy Com- 
pany, Limited. 8vo. Cloth. With 
numerous tables and 22 illustrations. 
$4.50. 

The IVIetallurgy of Lead and Silver 

By Henry F. Collins. Part I.— Lead. 
Being one of a Series of Treatises on 
Metallurgy written by Associates of 
the Royal School of Mines. Edited by 
Sir W. C. Roberts-Austen, K.C.B., D.C.L., 
F.R.S. 
Large 8vo. Cloth. With numerous 
illustrations. $5.00. 

For Sale by all Booksellers, or sent, postpaid, upon 
veceipt of price by the publishers 

J. B. LIPPINCOTT COMPANY, 

PHILADELPHIA. 




Send 

forthebook 

abontPatton's 

iin Proof Paints 

and learn how to paint 

^> perfectly and permanent- 

^ ly. Special inducements 

and agency to dealers. 

JAMEB E. PATTON CO., 

LakeBt., Milwaukee, Wis. 



The No. 4 
YOST 

WRITING 
MACHINE 



The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inkine:, 
beautiful work, strength, simplicity, and 
durability are shown in perfection in the 
No. 4 Model. 

YostWriting Machine Co. 




NEW YORK CITY. 



LONDON, ENG. 



stamp holder, hand, E. J. Elingenbenr 641,781 

Stapling machine. W. G.Metcalf 641,876 

Stay and fastener, combined, B. G. Winter 641,745 

Steam ffenerator, G. A. Nussbaum 641,992 

Steam washer, W. F. Burke 641,836 

Stoker, automatic grateless, T. M. Fynon 642,037 

Stool, camp, D. Ijcmley 641,710 

Stove, kit, G. E. Hushes 641,775 

Surgical appliance. J. Lees 641,979 

Swift J. h. Chalmo-s 641.985 

Switch. See Electric switch. 

Switch mechanism, C. VV . McCrone 641,789 

Tapping apparatus, S. M. Rboades 641.892 

Telegraph instrument, printing. J. E. Wright 641,916 

Telephone exchange system. B'. R. McBerty 641,721 

Telephone switchboard apparatus and appliance 

T.C. Wales. Jr 641,743 

Telephonic measured service. registering appara- 
tus and circuit for, G. K. Thompson 641.737 

Tellurian, G. T. Huff 641,9H7 

Thawing apparatus, earth. A. Heitzelmann t;41,772 

Thermometer case. J. M. Gray 641.856 

Thill coupling, W. H. Edwards 641,944 

Thill coupling, N. Horning. 641.963, 641,9()4 

I'ime checking apparatus, workman's, K. W. 

Maes 641,S74 

Tire machine, rubber S. W. Collins 641.764 

Tire, pneumatic, J. J. McDonald 642.051 

Tire setting apparatus, rubber. A. W. Grant 641,7t)8 

Tire, vehicle wheel. H. W. Theis 641,735 

Tool holder, C. F. Preston 641,997 

Tooth, artificial, R. Brewster 641,930 

Torpedo, automobile, H. Maxim 641.787 

Trace support, H. Hammer 641.770 

Traction engine, T. E. Dodds 641.941 

'l>ee protective tent, W. H. McFarland 641.946 

Tricycle, H. F. Watson 641.816 

Trousers stretcher, W. F. Steggall 641,750 

Truss, J. M. Cul lis 641,845 

Tubular telescoping parts, internal fastener for, 

J.P.Scovill 641.895 

Turnbuckle, T. Sherwood 641.898 

Twisting and knotting threads, automatic ma- 
chine for, A. Kryszat 641,707 

Type setting machine key mechanism, F. Mc- 

Clintock 641,875 

Valve lubricating attachment, gate, W. R. Ad- 
dicks 641,754 

Valve operating device for compressors, H. C. 

Sergeant 641,896 

Valve, throttle, W. L. Garrels 642.039 

Valve, throttle, K. Rushton 642.007 

Vehicle brake. Tucker & Boyling 642,020 

Vehicle gear, G. W. Farrell 641,945 

Vehicle spring, H. C. Martell 641,786 

Vehicle wheel, W. F. Thomas 641.736 

Velocipede crank hanger. G. L. Thompson 641.907 

Velocipede front fork crown. J. B. Halifax 641,858 

Vending machine, G. 1. Kelsey 641.971 

Vessel closer or stopper, A. Stone 641.806 

Vine support, E. A. Henry t!41.8,'i9 

Wagon jack. U. Dietz 641,679 

Wagon running gear, S. M. Harris 641,771 

Washer. See Ore washer. Steam washer. 

Washing machine, O. & C. A. Linebarger 

Washstand, Hamm & Wishart 

Watch, stem winding, W. E. Porter 641,888, 

Water in bath rooms, lavoratories. etc., appara- 
tus for supplying hot or cold. M. M. Brophy... 

Web feeding mechanism. Miller & Dunn 

Welt, N. H. Merriam 

Wheel. See Car wheel. Impact wheel. Vehicle 
wheel. 

Wheel construction, J'. Philips 

Wire fabrics, machine for forming, G. Jj. Hoxie.. 

Wire joint. A Gartner 

Wire stretcher, J. I.. Olson 

Wrapping machine, T.M. Tripp et al 

Wrench, F. Kostlan 

Wringer. See Mop wringer. 

Yoke or poke, animal, F. A. Wortey 



STEEL PENS 



fSTERBRaoKS 

KKtt i^o Varieties. For Sale by all Stationers. 

Worts. Camden. N. I. THE ESTERBROOK STEEL PEN CO. ze John si .NewVork. 



Every Esterbrook Pen Is 
Warranted. 



THE HOMEMADE WINDMILLS OF NEBRASKA. 

A most valuable series of articles condensed from the 
ofBcial Bulletin by Erwin Hinckley Barbour, is published 
in Supplements Nos. 1254, 1'.255 and 12S6. The 

series is accompanied by ttiirty-three iliustrations and 
gives a detailed description of a number of types of 
windmills which can be made by anyone who has any 
mechanical skill. These wiridmllls are bein^ made and 
used in large numbers in Nebraska and are giving great 
'satisfaction. These Supplements for sale by all news- 
dealers, 10 cents each, or by munx & Co., 361 Broadway, 
New York City. 



CARBIDE ^^E'°-'^T 



CALCIUiVl V/\IVUIU1^ CdMP'Y, 
35 NASSAU STREET, NEW YOKK. 

(ABC Code.) Cable Address: BRYAXE, NEW YORK. 

You Can Make a Fortune 

by acquiring the rights of an American Patent in the 
building line. No technical knowledge required. 
Address communications to A. Z. 183, 

RUDOLF MOSSE, Berlin, S. W. 



WANTED.— A Draughtsman with experience in de- 
sign of Machine 'I'ools. State age, experience and 
salary expected. Address P. O. Box 1042, Philadelphia. 



TURBINES 



ET- Send for Circular "M." 

JAS. LEFJFEL & CO. 

Hpringfleld, Ohio, TJ. S. A. 



MACHINES, CorliBs Engines. Brewers' 
and Bottlers' Machinery. THE VILTER 
MPG. CO., S99 Clinton Street, Milwaukee, Wis. 

Recitations, dialogues, and otber en- 
tertainment books. Catalogue free. 
DRAMATIC PUB. CO., CHICAGO. 



ICE 
PLAYS 




TYPE WHEELS. MODELS 8. EXPERIMENTAL WORK-BMALLMKHIHEm 
NOVELTIES B. E.TC. NEW TD^lt STEHim. WDRK* 100 NWSSftU BT N-T. 



FOR STEREOPTIGONS AND SLIDES 

Moving Picture Machines and Films, write Williams, 
Brown & Earle, 020 Chestnut St., Philadelphia, Pa. 



50 YEARS' 
EXPERIENCE 



(!41,711 
641,769 
641,889 

641.828 
641,717 
641,877 



641,726 
611,609 
tl4l,853 
641.882 
641,908 
641.782 

641,747 



...32,119. 



DESIGNS. 

Bottle, W. E. Heath 

Box, turned wooden, W. C. Estes 

Button. J. W. Simmons 

Clothes pounder, J. D. Hussey 

Door fastener, J. B. Meacbam.'. 

Game board, R. W. Cassell 

Game board, N. Ross 

Game board, W. O. Weathersby 

Heel, boot or shoe, J. W. Brown 

Hook, garment fastening, L. I,. Diedrick 

Hook, suspending, M. Robin ; 

Hot air register, Dippo & Powell 

I-amp body, D. S. Williams 

Lamp fixture connecting bracket. G. Bohner 

Plow shoe, G. W. Ream 32,125, 

Plow standard, G. W. Ream 32,127 to 

Pumps, frame iof water ends for steam, E. M. 

Coryell 

Shade brackets and curtain pole supports, rod for 

window, Hutson & Schupp, Jr 

Spoon or fork handle, 8. J. Large 

Tnreshing machine tooth, W. H. George 

Tile for bake ovens, hollow, J. I. Marshall 



TRADE MARKS. 

Anesthetics, certain local. A. J. Rust 

Battery compounds or salts. 6'ederal Battery 
Company 34,075, 

Cereal products, Cerealine Manufacturing Com- 
pany 

Ciprars. Burns Brothers 

Cloth finishing compositions. Warren & Stevens. . 

Cough syrup. Seitz & Reisinger 

Foods, breakfast. Cream of Wheat Company. . 

Leather and shoes. .1. Lindner 

Machinery and appliancea, certain named, H. W. 
Doop « Son 

Mattresses, pillows, cushions, and hassoclts, Oster- 
moor & Company 34,06b, 

Medicines, certJiin named. F. W. Cook, Jr 

Oils and lubricants, W. Paats, Roache & Company 

Pen nibs. Perry & Company 

Pharmaceutical compound, certain named, Far- 
ben fabriken of Elberfeld Company 

Remedies, certain named, W.J. Hope 

Remedies for certain named diseases, J. V. Steph- 
enson 

Roofing materials, certam named. New England 
Kelt Kooflng Works 

Shoe poli.ih and dressing. Veuve Ch. Leroy & Cie.. 

Stationery miscellany, certain named. United Soci- 
ety of Christian Kndeavnr 

Tooth paste. Thymo Chemical and Manufacturing 
Company 



32.118 
32.120 
32.142 
32,134 
32.122 
32.13- 
32.l:« 
32,1.39 
32,140 
32,144 
32.121 
32.136 
32.141 
32.123 
32.126 
32,131 

32,133 

32,124 
.32.14;i 
82,132 
32,136 



34,073 
34,076 



,S4,066 
34.0<15 
34,078 
34,071 
34.067 
34.U62 

34.081 

34.064 
34,068 
34,079 
34,C61 

34.074 
34.069 



34.080 
34,077 



34.060 
34.072 



THE GREATEST FAMILY NEWSPAPER IS 

Leslie^ s . . . 
Illustrated 
Weekly . . . 

It tells the story of contemporaneous events and 
Illustrates it with the most artistic pictures. 
He who reads it every week learns to recognize 
the countenances of the noblest men and wo- 
men in public and in private life; the appear- 
ance of the world's most famous places, and 
the scenes of the greatest historic interest. 

LESLIE'S WEEKLY is a paper to keep on the 
library table, and to read and reread, and to 
file away for useful reference. It is read by 
more f atnilies of culture and refinement among 
the masses than any otber paper of its class in 
the world. 1 1 is the greatest, best, most attrac- 
tiye and cheapest of all American educators. 

It is for sale everywhere— on the stands, in the 
bookstores, on all trains, at 1 cents per copy. 

One of the best general advertising mediums in 
the world. Send for rates. 

LESLIE'S WEEKLY, 

I 10 FIFTH AVE., NEW YORK. 



LABELS. 

' Breesport Oxygenated Mineral Springs," for 

mineral water. J. A Westlake & Company 7,314 

' Brooks Brand," for roofing material and roofing 

paint, H. W. Johns Manufacturing Company. .. V,.'^15 

' Brooks House Cigar." for cigars. J. D. Ross 7.316 

' Buena Tonic." for a lotion, J. W. Butler 7,307 

' Crown Hair Preserver," for hair tonic, M. Schold- 
er & Company 7,308 

'Dr. Mile's Compound Wine of Sarsaparilla," f or 
a medical preparation. Dr. Miles Medical Com- 
pany 7,303 

' Dr. Miles' Laxative Cold Cure," for a medical 

preparation. Dr. .Miles Medical Company 7,304 

' Fairmount Fine Old Whiskey," for a whiskey. 

Barker & Wheeler Company 7,313 

' Natural Lobsters," for canned goods. United 

States Printing Company 7,312 

* Narural Oysters," for canned goods. United 

States Printing Company 7.311 

' Pepto Mangan." for a medicine, M. J. Breiten- 

bach & Company 7.306 

' Ram's Horn." for fruits. C. N. Holden 7,310 

' Saloform," for a medicine, Flexner Chemical 
Company 7,305 

' The 20th Century Scalp Healer and Vegetable 

Hair Restorer, "for hair tonic, E. V. Freligh. . . . 7,309 



A prinred copy of the soecification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1S63. will be furnished from this ofBce for 
10 cents. In ordering nlease state the name and number 
of the patent desired, and remit to Munn & Co.. 3(>1 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Cnnnflian patents may now be obtained by the in- 
ventors for anyof the inventions named m the fore- 
going list, provided they are simple, at a cost of S40 each. 
If complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 




RADE Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whetheran 
invention is probably patentable. Communica- 
tions strictly confidential. Handbookon Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice, without charge, in the 

Scientific Jfmerican. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN &C0.36' «'»««-». New York 

Branch OfBce. (j2o F St.'WashinKton. D. C. 



D.L. HOLDEN 

. 1336 Beach Si. PHiu/vDELPHiA Pa. 

REdrALED' ICE MACHINES 

SEE riRST pace: SCtENTIFK AMERICAN SEPT. 2. I »99. 



MAGICAIi apparatus, scientific novelties, 
etc. Illustrated catalog of parlor tricks free. 
Complete catalog with 600 engravings, 20c. 
Martinka & Co„ Mfrs., 493 Sixth Ave., N. Y. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., New York. 



MnnFIQ & EXPERIMENTAL WORK. 
ITIUUkLO Inventious developed. Special Machinery. 
E. T. Baillard, 106 liiberty St.. New York. 



G AS.*' GASOLINE ENGINES 

WATER MOTORS 

BACKU5 WATER MOTOR CO . NE.WARK N. J . U. S. A . 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
ch inery. E. Konigslow & Bro., ISlSeneca St.,Cleveland,0. 



Experimental SModeLWorl 

Cir. & advice free. Wm. Uardam &°- 



GRINDING MILLS 

versal Eccentric Mill. Address ,' 
»ON, '^8 Rodney Htreet, B 



UNION MODtl. WORKS 
I9J CLARK CHICAGO. 



Pneumatic Rivetting tn-J Caulking Tools. Agency 
wanted by old established London engineers with good 
connection. Only first class tools will be entertained. 
Address "Pneumatic" care of J. W. Vickers, 5 Nich- 
olas Lane, London, E. C., England. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAI. MINING and HANDLING MACHINERY. 

The JEFFREY M ANUFACTURINQ CO., COLUMBUS, O. 

py Send for latest complete Catalogue. New York Branch, 41 Dey Street. 




D'AIVIOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. NE.W YORK. 



luake lUodels ox Any lUacnine to Urder. 



GLACIER WINDOW DECORATION. 

A most effective substitute for the best Htained Glass 
at a fraction of the cost. Importing Agent, U. Quaile, 
1015 Wool Exchange, New Yotk. 



I 8EED potatoes. Best pure stock, leading early and 
j late varieties cheap. Illustrated catalog free. A. G. 
ALDRIDGE, Fishers, N. Y. (Mention Sci. Am.) 

MACHINISTS wanted, send 25 cts., H price for 
sample. Pat. Thread Points. Saves and makes money. 
B^ER TOOL COMPANY, Chambersburg, Pa. 




f itcDbura * 
« Railroad 

HOOSAC TUNNEL ROUTE 

between 
New England and the West. 

C. M. BURT, 
General Passenger Agent, 

Boston, jUass. 



PATENT BOOT AND SHOE C1*EANER. 

Takes up very little room. Is only 12 inches square. 
Cleans top, sides and bottom of any boot or shoe, no 
matter how eoiled they are. Entire patent for sale or 
on royalty. Patent No. 516,541. Address for further 
particulars, Cbas. Wm. Veigel 2534 N. 7th St., Phila., Pa. 




A SWELL AFFAIR 



This is the best Electric Scart 
Pin manufactured. Will last six 
months. Throws bright light 25 feet. 
Includes dry pocket battery, weigh- 
ing six ounces. Can belightedwith- 
out any one knowing how it's done. 
Price, complete, by mail, $1.50. Buy 
one and have lots of fun. 

VITAIilS HIHIMER, Jr., 
Manufacturer of Electric Novelties, 



166-168 Greenwich St., N. Y. 



HOW TO SUCCEED 

Will Powpp^"'^ I'^^^f*"^^ Magnetism insure 
♦>■» otherwise impossible, at- 
tracting friends ami business success. All pos- 
sess this power. Learn how to use it. *'KEY ' 
TO POWER" 30 cts. orlScts. and addresses 
of three ministers, teachers or physicians. 
Circulars FREE. Address, 
NATIONAL INST. OF SCIENCE, Dept. S. A. 20,Chicago. 





They Stand High Pressure. 

The Ilenrules Seamless Copper Floats ami 
Air Chambersar e made specially for Steam 
Traps, Receivers, Coftil(>na(!rs, Steam Pumps, 
etc. The orlg:inal seamless goods. INot 
iiintations. Catalogue Xo. 2 Free, 
Hercules Float Works, Springfield, M; 




§5^^ 



r Solid 14 K (iold PlBtea Case, 3 earh- 
ian DiamondBA Rubies Jeireled 

k American movement, aoeurately 
■Tagulated ,Btein wind uid set. 
1 Warranted 20 years. 

fSentC.O.D.«5.95 

" with prWilege of exaTninatioa, 

Do not take from the express 

ofBoB if yoii think thiawaicb ia not equal 

I appearance to n J60 Watch. Mention 

rest eipresa office. Ladies' "or Gents'. ' 

Agents & salesmen coin big money. Address 

EAGLE W AXGH CO., 66 Maiden Lime, A>w lork. 



For Sale 



Bteam. Engine huilt by the Watts 
Campbell Company, of Newark, 
N. J. Engine consists of two hori- 
ztintal condensing Corliss engines 
coupled to one shaft, with vertical air pump driven from 
crank pin. The cylinders are 28 io. bore, 60 in. stroite. 
Belt wheel is 26 ft. dia. by 114 in. face. Gross weight 
is about 225,000 lbs. Can be seen in operation now; 
probably ready for delivery in February, 19(X). Apply 
to The Clark Thread Co.. P. O. Box 154, Newark, N. J. 



LIGHT MANUFACTURING ^"''^ff'MfN'/ii.ivoffK 

A -SHiETMETAL STAMPING- PUNCHES & DltO. 

.'\UTOMOBILE5ano PARTS FOR samE 
SPECIAL MACHINERY. Inquiries SOLICITE.D. 

Otto Konicslow- 45 michi&anst.cllveland.o. 



VOLNEY W. MASON & CO., 

Friction Pulleys, Glutches&Elevators 



PROVIDENCE R. 



For Tools and Machinery Factories. 

Energetic German wi.'thes to represent large firm o n the 
Continent. EnglirM and t'rench correspondent. First- 
class EngMsh references. Address offers to L. D. 8993 
RUDOLF MOSSE, LEIPZIG. 



YOU CAN MAKE SlOO-AWEtn l 

Own YOUR Own Show, complete ouTriT-$ioo. 

^UFE. MOTION FILMS &. MACHINE.5 . 

Great passion play * 500 otheir subjeicts .| 

SLUBIN, LARGEST MFRPHILAOiLpmA P. A . 




310 First Premiums 

Awarded to the PRAIRIE STATE 
INCUBATOR. Guaranteed to operate 
in any climate. Send for catalogue. 

PHAlKie STATE.lNCUBAl'OK CO. Homer titr.Fa. 



$5,000 c^^li'L^c^u. FREE! 

k It is without a rival. Giveslowest prices of fowls and f^g& 

I Over SObreedsTurkeys, Geese, Ducksand Chickens. I^i- 

dreda of plates fromlue. 15 best poultiyhonse plans. Treat* 

^tee ondlseasesjhowtofeed, breed, etcSend 10c. forpofit^[e. 

iJ. R. Brabazon. Jr. & Co., Box 69. Oelavao, Wis. 



^ 



XIASX: PATS EXPENSES and 
per month. Steady position ; self-sel- 
ler; no experience needed.Send 2c for contract. 
PuiASK Mfg. Co.. Cincinnati, O., Dept. 10. 



^k ^^ ■% A Send us yonradAress 

11* ■■ A IIAU ^liWA ^ndwewiUsbowyon 
X jm d UCly VUl 6 howtomake»3aday 
^^M ^^^^p V absolutely sure; we 

^^ ^B^^ furnish the work and teach you free; you work in 
the locality where you live. Send us your address and we wtll 
"explain the business fully; remeinher vie guarantee a clear pro* 
fit of |3 for every days work, absolutely sure, write at once. 
BOIAL UANUFACTURINO CO.. Bor I I. IIETROIT.MICB. 



PERFORATED METALS " 



HARRINOTON^^KING 



PERFORATING CO. 

ZZS N, UNION ST 



CHICAGO 



8o 



^tmtxiu ^mmtm. 



February 3, 19OO 



W-^-W-^O-^^— W*t«-»-tt— W— .1 




fflSPECTIONS 



AND 

raSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS-OF-UPB 

AND 

INJURY- 
TO-PERS0M3 
CAUSEDBV 



SlWlBOlLCR-KPLOSIOIiS 

J'/t'AUSN-PBJSSmEHT ~V>&FRANKUK>VlCEPRE51DEirr 
J-BiPHSCB'SECRETtSy T-B-ALLEN ■ Z^VlCEPliESIDENT 
L&BKAINHUXASS'TTREAS. LF.MlDDLEBR00K.A5grSEirt 



BelDTiiBSoGialSwiiii 

Everybody that 
18 anybody to- 
day should own 
an Automobile. 
You can be the 
pter ot any of 
them if your 
turn-out ia a 

^Winton 
Motor 
NO AGENTS. CarriagB 

The most elegant in appearance, the safest, simplfist 
and most durable conveyance yet built. Easily oper- 
rated. Hydro- carbon system, g:^" Write for Catalogue-. 

THE WINTON MarOR CARRIAGE CO.. Cleveland, Ohio. 




CHARTER Gasoline Engine 



ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationaries, Portables. 
Ensrines and Pamps. 

S^" State your Power Needs. 



CHARTER GAS ENGINE CO., Box 1 4<, STERLING, ILL. 





fiHimRDIISlMK 



u*0 'o» KSruto^^t 



FCHICAOO ILL.tfS» 



AiiGTK€fi SOLD DISCOVERY! 

Nothing better 
known for gilding 
picture frames, bric- 
a-brac, chairs, bas- 
kets, chandeliers and 
fancy articles than 

"Our Favorite" 
Gold Enamel. 

I Smooth and brilliant 
' as gold-leaf. Always 
ready for use. . A 
child can appJy it. 
^„ Shows no brush- 

marks. Can bfc washed without tarnishing. A really 
reliable atid permanent gold enamel. 

FREE SAMPLE containing enough to gild asmall 
frame, with brush, sent free on receipt of 2c. stamp and 
mentioning. the Sctentiftc American. Where not sold 
by dealers, full-sized box sent for 25 cents, exptess paid. 

Address Department 2, 

GERSTENDORFER BROS.. 43 Par Place, NEW YORK. 

175 Randolph Street, Chicago. 




Pure Water Means Good Health ! 

But pure water is not easily obtainable now- 
adays. Most filters are useless for pur- 
poses of purification. They retain 
the impurities and communicate 
them to the water. The safest 
and surest purner is the 

Berkefeld Filter 

which has internal, cylinders made of 
Infusorial Earth* a Substance that 
retains every atom <ir solid matter, even 
Bacteria, on its outer surface. House- 
hold size yields 1 gallon of pure water in 
4 minutes. Easy to clean. Perfectly 
satisfactory in every way. 

BERKEFELD FILTER CO., 2 Cedar Street, NEW YORK. 
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Kodaks 

do away with cumber- 
some plate-holders, 
heavy, fragile glass plates, 
and bothersome dark- 
slides. 

Just turn a Key — 

All Kodaks use our light-proof film cartridg-es 
(which weigh but ounces, where plates 'weigh 
pounds) ■ and can be loaded in daylight. Seven 
styles use either plates or films. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 



Catalogues freeat tht 
dealers or by wail. 



Rochester, N. Y. 



WHY NOT MAKE RUBBER STAMPS ? ? 

DO YOU WA NT to GO INTO BUSINESS for YOURSELF, or ADD a GOOP LINE to Your Present Business? 

With a "New York" Rubber Stamp Vulcanizerand Manufacturing Outfit, requiring but little 
money to start, you can have pleasant and profitable work that can be made to pay well in a per- 
manent location, or traveling. It will pay any Stationer or Printer well to put in one of pur Out- 
fits. They received Highest Award -Medal and DipLOMA-at World's Fair, Chicago. 

With each machine is sent a copy of our book, " How to Make Rubber Stamps for Profit," 
which makes every" detail so plain that any person can at once turn out B'irst-Class Stamps. This 
boob is also sold separately at f 1.00 per copy, which amount is refunded to purchasers of Outfits. 
It^~ Write at once, to-day, for complete circulars. 
WE MANUFACTURE ALL KINDS OF RUBBER STAMPS. -in ordering, addreks Oept. C, 

BARTON MANUFACTURING CO., Oept. A, 338 Broadway, New York. 




Are H 
You m 


1 


^ o ^ 


1 


'^P^ ^^1 


^»x 


»^^If 

1^^ are |k 

^ workman In 

a shop, a clerk 


^^^L^^^^-^^K^^^ in a store or 
^^^Cj^^E^^^B^r office, or a 
^^B^^^K^^B^r on a fa'rqi, and 
^K ^^1 ^^^tbat you are like a 
^^B ^^^^^F "cog" in a wheel, going 
^^ ^^B^always but making no 
^^^F progress, write and learn 
^^^^f how to prepare yourself for 
^^^V a really deslnable position. 

^ Change 
J Your Work 

^^^H We give complete courses by mail 
^^^B in Electrical, Mechanical or 

^1 Steam Kneineerlng, Arcliltec- 

^^^^m tural or ]necliaiiical Drawlnff, 

I^^^H Arcliltecture, Pinmblnc, Heat- 

^^^H ing and Ve'ntllatton, Sarvey- 

^^H Ing, Civil Engineering, Eag- 

■ ll8h Branches, etc. Established 
^g^M 1891. Capital $1,500,000. Write and 
^^^H state the profession you wish to 
^^^W enter. 

^^^^B Box 942. Bcranton, Pa, 



All that is the latest in the fashionable and 

practical styles of ladies' watch 

specialties are realistically 

illustrated in the 

Blue Book 

One is a dainty 
revival of the old bull's- 
eye watch of our grandparents. 
Blue Book sei\t free if you write for it. 

New England Watch Co., 37 & 39 MaidenLane, N^T. 




MOVING PICTURE MACHINES 

Stereopticons, Gas Outflts, Films, Slides and 
AcQessories. An oppoi'tunity for men with 
sioall capital to piake big money. Tranevaa), 
Philippine and Spanish-American War slides 
with printed lecture. We are manufacturers 
and save you the dealers' profit. Send for 
catalog. Boswell Electric & Optical Co., Dept. 
A, 83-87 Dearborn Street. Chicago, III. 



Letters copied while writing 

No press ; no water ; no brush ; no 
work. Any ink ; any pen ; any paper. 

Our Pen-Carbon never smuts ; our clip holds 
paper firm. Write with no extra pressure, 
and our Pen-Carbon Letter Book pro- 
duces a perfect copy. Eor letters, bills, etc. 
Can be used anywhere. If your stationer 
does not keep it, write for /recsample. Ad- 
dress Dept. 1. 

PEN-CARBON MANIFOLft CO., 
146.7-» Centre St., New York. 




YOURS FOR QUICK 
WORK. 

The Chain Saw 
Mortiser. 

in^" Send for Circular 
describing it. 

New Britain Machine Co., 
New Britain, Conn. 






Better use good galvan- 
ized iron — you know the 
differehce, don't you ? 

Apollo Iron and' Steel Company, PittsburKh. 



U* $* Government Sold 

TO W. F. DOLL MFG. CO., GUNS. 

Navy Yard, New York, June 
23, 1899.— T/iis certilies that the 
W. F. Doll Manufacturing Co. 
purchased from tlie Qovertvment 
at public sale on the \>th of June, 
1899, four (i) breech-loaMng 30 
pdr. rifles^ Nos. 17,41 121 a»wtl26, 
weighivAj 13.600 pownas. (Signed) 
W. C. Qibsorit Com. U. S. Navy. 

The W. F. Doll.Mfg. Co., of 9, 11 and 
13 Maiden Lane, New York, grasped the 
occasion of the sale of these guns at the 
Navy Yard a nd. bought- th«m, all four. 
From thishistoric gun metal theymanu- 
f acture watch cases, chains, charms, pen- 
cil cases, match Hal'es, campaign 
badges^ bracelets, lycky coins, etc, etc. 
— New York Daily Tribune Editorial, 
December 18, 1899. 

U. B. CioTernnient Certlflcate 
CUT >^ -SIZE. Bccompaiilet* each box. 

This Match Safe made from above gun metal, retails 
at $2.00 each. W hdesale price^ per dozen, $6JX). 
!!$aniple, postpaid* 50 cents* 




Does Much Work 



With 
Little 
Work 





mington 

Typewriter 



WYCKOFF, SEAMANS iT: BENEDICT.' 
327 Broadway, New York. 



Costs about 12 c&nta a year to 
maintain The Matchless 

Electric Cigar Ligliter 

Invaluable for hotels, private 
dwelliiyts, factories, etc., etc. If 
not on sale by your tjealer write 
us for catalogue and price list. 

STANLEY & PATTERSON. 

Gen'l Elec. Bq.uipmeht Supplies, 
30-32 Frankfort St., New York. 



^ TUBULAR 

DRIVING LAMP 

1 T is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
IT IS like an engine head- 
light. 
IT throws the light Btraitfht 

ahead from 200 to 300 ft. 
IT bums kerosene, 1 

Send for bo7k (free), 
R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount 
ESTABLISHED 184^0.- 




I ATUPQ Foot Power, Hii;h Grade 

kn ■ llbW W.P.DaTisMach.Co.,Roohester,N.Y. 











A5BE 
FIRE- FELT 

PURE ASBESTOS. 

REPLETE WITH AIR CELLS, 
STROrtG. LIGHT, FLEXI 


STOS 
COVERINGS 

ABSOLUTELY RRE FROOT 

PERFECT NON-CONDUCTORS 
BLE. EASILY APPLIED. 






MADE IK SECTIONS 
FIT 5TA^DARD PIPE 

M, W.JOHN 

■HEwyaRK-CHICAGO PH 

ASBESTOS MATERIALS. 
ROOFING MATERIALS. 


THREE FEET LONG 

>: INCH TO 10 INCHES. 

S MFG CO. 

lADELPHlA BOSTON 

LIQUID PAINTS & STAINS 
ELECTRICAL MATERIALS 


- 











ii 



I TRADE MARK 

ECAMOI 



99 



ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. Washable. ■ Untarnlshlible, Water, Oil and 
Weatherproof. Durable, Tlasil y AppI i ed. Blcyc) es, 
Yachts, Radiators, Pipes, Metsil-Work, Machijiei^, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets. Cars, Stations, General Decoration, etc' Sample 
bottle, by mail, for 25 cents- 

THE AMERICAN PEGAMOID GO., 339 B'way, New York. 



MAYS RARE 




25cBUYsMAY'S 

Celebrated $|.0O 
Collection of English 

SNOWPANSIES 



This Wonder Offer is for pre- 
ciselysame collection liniver- 
eally sold for 11.00, and is the* 
finest strain of English Pansy 
novelties offered. Flowerspro- 
digious size, magnificent col- 
oring, superb marking. Seed selected from largest and most 
beautiful flowers, never, fails to give satisfaction. Collection 
includes tbefoUowing named.yarieties : 
May OM^en-Large pure white.fi&wers.tRegularprIcel6e) 
Eoecelsi&r — Rich blue with yellow, eye. " " IBc 

'Jf0,fle.qit,in. — Finely: marked a!nd blotched. ." " 15e 

l^lablo— Dark purplish black- " " ^^^ 

■Beauty of Rent-^ljemoxi -yellow. " "20c 

Jflioced^ EngHaH SHouc — Grand mixture. " " 20c 

atamtnorH^Otii Century Catalogueva&iled fpee 
on recjuest: Most cohiplete of the year, containing numbel^ 
of plates painted from nature. A complete guide* for all. 
L. L. MAY & CO.. Seed Growers. ST. PAUL, MINN. 



PANSIES 



Money. 



All varieties at lowesr prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articifes. including Safes 
Sewing Machines, Bicycles, Tools, etc. Save 
LislsFree. Chicago Scale Co.. Chicago. Ill, 




WOODWORKING MACHINERY.^ 

For PlaninK Mills, Carpenters; 
Builders, Furniture, Chair. Vehicle, 
Wh^el and Spoke Makers, etc. 

tST" Correspondence SoUcitea. 
Illustrated 312-pase Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street, 
Cincinnati, Ohio. 

tohewSuHcribm 

« of tfte « 

Scientific JTmerkan. 

Perhaps Vou Don't Know ■ 



that the Supplement is a separate and distinct 
publication from the Scientific American, and 
was established in 1876. The 

Scientific JIttiericaii Suppkiticiit, 

althoutfh of uniform size and appearance as the 
Scientific American, 

Carries no nauertisind i^ 

It contains articles that are too long or too techni- 
cal for insertion in the Scientiftc AMt;RirAN. 
Reports of meetings and abstracts of impoitant 
papers read- before scientific, engineeiin?, electri- 
cal and other societies all over t be world are given. 
It is fully and handsomely illustrated. It has 
short items or electrical, engineering and general 
scientific news and carefully selected formula;, 
recipes, efc. The two publications, when taken 
together, form a most complete work, showing IHie 
progress olthe arts, sciences, chemistry, and man- 
ufactures, not odiy in America, but 

0»er m UUtok World ^ 

Every subscriber to the Scientific American, 
who can afford it, should also take tHe Supple- 
ment and obtain the benefit of the combination 
rate. Terms for the Supplement alone, $5,00 a 
year. Subscribers to the Scientific American 
may send J4.00 for one year's subscription to the 

SUPPLE>1ENT. 

^" 5re Combination Rates In another column. 

Remit by Checit, Draft or Postal Order- to 

MUNN & CO., Publishers, 
361 Broadway, New York City. 
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THE VETRY 
BEST . 
FOR TOOLS, SPlWS ETC.* 

DP .5. SONS U" 91 JOHN ST NEW YORK 



FRIigTII^G INKS 

The SCIENTIFIC American is pnnted with CIIAS 
BNEU JOHNSON & CO.S INK, Tenth and LombuH 
8tB., Philadelphia.and 47 Rose St., opp. Duane, New York 



DA^IULARD NON- MAGNETIC WATCHrW 



